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Underground Electrical Work in 
New York. 

There has been considerable hustling in 
this city by the electric light and power com. 
panies during the past few weeks, to get 
down as much underground work as possi- 
ble before Manhattan Island becomes solidified 
by frost. 

“The underground workmen, to a great 


of distribution of power by hydraulic press- 
ure, which is caused to operate turbine 
wheels coupled. direct to dynamo electric 
machines. We extract the following from 
a London contemporary: 

The installation is situated at the hydraulic 
station connected with the Antwerp dock 
locks, and cranes and water at 40 atmo- 
spheres pressure is obtainable. The turbine 
devised by M. Van Rysselberghe is of the 


power hour at the dynamo terminalsis about 

. The dynamo supplies current to the 
four arcs and 150 incandescents employed in 
lighting the hydraulic station. 


—_— ao 
Patent Office Figures. 

The annual report of Secretary Noble, of 
the Department of the Interior, makes a vol- 
ume of 127 large pages. Under the heading 
of ‘‘ The Patent Office,” the following in- 
formation is given: The total number of 


The Telephone and Provincialisms. 

‘* Did it everoccur to you,” said a telephone 
man toa Washington Star reporter, ‘‘ that 
the telephone may have an important effect 
upon language? Up in Quebec, you know, 
operators must speak both English and 
French. It was discovered in Milwaukee 
that when a subscriber speaking English was 
disturbed by ‘cross-talk,’ also in English, 
from another wire, a shift 





extent, have been preced- 
ing Commissioner Gilroy’s 
men who are paving a 


a 





number of down-town 
streets. The Commissioner 
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has made a rule, and a 
good one for the city, too, — 
not to allow the newly ri 
paved streets to be torn up 
for apy purpose what- 
ever. 

In all parts of the city 
great activity in under- 
ground construcion has 
been shown during the past 
year, both in building sub- 
ways and laying conduits. 
Our illustration on this 
page is of atypical nature, 
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one side of Union Square 
in process of construction. 
These are placed about 
threeor four feet under the | @ 9 ¢ | 
surface, and about the |{'{i. 
same distance from the 
curb, At a recent meeting = 7 
of the Board of Electrical — 
Control it was suggested = 
that where it was desired 
to lay conduits along a be 
newly paved street, the 

space under the sidewalk ; 8 
be utilized instead of tear- 

ing up the street. This 

would hardly seem to be 

feasible, owing to the large 

number of cellars which 

extend clear out to the 

curb beneath the side- 

walk. 
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Still Too High. 


The Board of Electrical 
Control held a meeting at 
the Mayor’s office on De- {¢ 
cember 4th. Six electric 
lighting companies sub- 
mitted bids for arc electric F 
lamps for lighting thecity. (“~z 
The bids averaged about = 
44 cents per lamp per f[ _-4 
night, which theGas Com- |< 
mission considered excess- 
ive. A resolution offered ‘ 
by Comptroller Myers that 3) : 
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to the German tongue rem- 
edied the difficulty. Now, 
as to the effect of the tele- 
phone on language, let me 
illustrate : The other day I 
called for Washington. 
Presently there was a re- 
ply, and for the moment, 
of course, I could not be 
sure from what point the 
answer came. But when 
I heard a soft feminine 
voice say ‘ Baltimah,’ I felt 
pretty sure that the opera- 
tor in Washington was 
speaking. Now, suppose 
the use of long-distance 
telephoning became so gen- 
eral that people in any part 
of the United States were 








. Per Toca Wy rac’) in daily communication 
OG ps If 4h) @ 2 with their fellow-citizens 
— —\—— Sl WR-fA-—_| in all other parts of the 
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country, don’t you fancy 
that we should gradually 
get rid of provincialisms 
in speech ?” 


<> 





The Telegraph in 
Manitoba. 

The Great Northwestern 
Telegraph Company now 
ae reaches Brandon, Manito- 
ba, by the wires along the 
Morris-Brandon branch. 
“ Formerly its line ran by 
Portage la Prairie, Minne- 
dosa and Rapid City to 
¢ Brandon. A short time 
~<.- ‘| agothe M. & N. W. Rail- 
way acquired the line from 
Portage la Prairie to Rapid 
City, and as they already 
had two lines between 
those points, they took it 
down and used it in ex- 
tending their main line to 
= Yorkton, The C. P. R. 

i system works directly over 
the M. & N. W. as far as 
Yorkton. 

In the Territories the 
chief work has been build- 
ing the line to Prince Al- 
bert. At Saskatoon this 
line connects with the gov- 
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the bids be rejected bee |[<=—=— 
cause of the high rate was 

discussed, but it was concluded to wait until 
the bids are tabulated. Each bid is from 
two to three cents higher than last year’s. 
The companies assert that the use of the 
subways entails extra expense. 





Distribution of Power by Hydraulic 
Pressure. 

M. Van Rysselberghe has built a small 

plant at Antwerp for demonstrating his plan 


Laytnc E.LectricaL Conpurts in New York City 


“hydraulic tourniquet” description, and is 
coupled to a four-pole Victoria machine, the 
spindle of which is vertical. At full load 
SPren+¢ horse-power are given out 
by the dynamo for every 16 horse-power 
copened tO the hydraulic motor. The speed 
is kept very constant at 650 revolutions by 
an automatic governor which regulates the 
admission of water. The hydraulic motor 
consumes three litres of water per 16 horse- 
power Per second, and as the price of it is 
-1d. per cubic metre, the cost of the horse- 


applications received, including re-issues, 
trade-marks, designs, etc., was 46,140; the 
number of patents granted was 25,857; trade- 
marks and labels registered, 1,636; patents 
expired, 11,885; the total receipts were 
Si eer'17e ae: the total expenditures were 

1,081,173.56; leaving a surplus of $266,- 
029.65 to be turned into the Treasury of the 
United States to the credit of the patent 
fund, and making a total balance in the 
Treasury on account of the patent fund of 
$8,790,556. 28. 


.—View on Unton Square, Looxine Sours. 


ernment system of tele- 
graphs. A fourth heavy wire has been strung 
from Brandon to Donald, and will be car- 
ried through to the coast next year. 





The Washington Construction Company, 
1225 F street, N. W., Washington, after 
January 1, will be located in larger and 
better quarters at 609 Twelfth street, N. W., 
Washington, D. C, 
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OUR LONDON LETTER. 

The Lord Mayor’s Showand the Guildhall.— 
At the banquet at the Guildhall, which fol- 
lowed the Lord Mayor’s Show of the 10th 
inst., electric lighting was for the first time 
introduced into the building. The Brush 
Electrical Engineering. Corporation had, 
with very short notice, fixed 500 incandes- 
ceut lamps to the gasoliers above the tables 
in the dining hall, and the result was most 
successful, and the effect produced every- 
thing that could be desired. 

St. Pancras Vestry Central Station.—T he 
foundation stone of the proposed new build- 
ing was laid a few days ago. Professor 
Henry Robinson, Q.I.C.E., the engineer, 
gave some particulars in regard to the in- 
stallation, and stated that if the results are as 
satisfactory from a commercial point as are 
anticipated, further stations to cover the 
whole of the district will follow. He had 
adopted the continuous current system, fix- 
ing the E. M. F. at 110 volts to suit the 
incandescent lamps. The system on which 
the mains are laid is that known as the three- 
wire system, enabling current to be trans- 
mitted from the central station at 220 volts 
along the outside wires, the third wire being 
kept at an intermediate potential. The 
Jamps are in connection with one of the out- 
side wires as well as with the third wire just 
mentioned. Should there be a greater de- 
mand on one side than the other, a further 
supply will be obtained from the central 
station along the third wire. In addition to 
the supply of 110 volts for incandescent 
lamps by this arrangement, current for 
motive power or arc lamps can be supplied 
at 220 volts. Provision is made at the out- 
set for five miles of distributing mains, car- 
rying current for 25,000 incandescent lamps 
of 16 c. p. in use simultaneously, and there 
are separate mains provided for the public 
street lighting. The chairman of the Elec- 
tricity Committee, Mr. Andrew Sweet, in 
moving a vote of thanks to the church ward- 
ens, said the estimated cost of the works 
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redeemable on ist November, 1893, at £105. 
Over seven and a half per cent. isa heavy 
price to pay upon a first mortgage security, 
however. 

Edinburgh International Exhibition.—The 
exhibition closed on the 1st inst., and the 
number of visitors in the six months it has 
remained open was nearly 244 millions. On 
the closing day there was an attendance of 
over 25,000, and owing to the non-payment 
of some electric lighting account, the elec- 
tric light was not turned on until nearly 6 
o'clock, the various stalls being forced to 
remain in darkness or to use candles. In 
the course of the evening, the chairman of 
the executive council, Sir Thomas Clark, 
addressed a large meeting in the grand 
hall, and while regretting the unfortunate 
financial condition of the exhibition, said 
that, as affording the public an excellent 
means of instruction and entertainment, the 
exhibition had been a very great success. 
Referring to the electrical section, it was one 
of the most wonderful displaysof inventions 
ever brought together at any exbibition. As 
there is already a deficit of £25,000, it was 
resolved to wind up the association volun- 
tarily, Mr. G. A. Robertson, chartered ac- 
countant, being appointed liquidator. A 
regretable climax to a series of unfortunate 
incidents occurred last Saturday, when Mr. 
Lee Bapty, the general manager, was ar- 
rested at the Waverly station, Edinburgh, 
on a warrant to prevent him from leaving 
the country until he had either paid or 
found a security for his £500 contribution to 
the exhibition guarantee fund. Mr. A. 
Mackenzie Ross, the exhibition refreshment 
contractor, became security at the sheriff’s 
court, and Mr. Bapty was at once set free 
and is now on his way to Jamaica to man- 
age the exhibition shortly to be opened there. 

Award.—For their carbon exhibit in the 
French electrical section of the Edinburgh 
Exhibition, Messrs. Lacombe & Company 
have been awarded a gold medal. 

Siemens & Halske.—It is stated from 
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The President’s Message. 

The President’s annual message is always 
an important document of State. The people 
who read it in the newspapers the morning 
after its submission to Congress, have no idea 
of the vast amount of work it entails on the 
newspapers and the Associated Press. The 
message published last week contained 11,000 
words. It was distributed by the Associated 
Press to the newspapers of the country from 
New York. Four hours were required for 
the transmission of the big message. 

‘The noticeable thing about the trans- 
mission of yesterday’s message from New 
York to Cincinnati,” says the Cincinnati 

lommercial Gazette, ‘‘was the great length 
of the electrical circuit. The message printed 
in the Commercial Gazette this morning went 
from New York to St, Paul, taking in Pitts- 
burgh, Cleveland, Detroit, Chicago, Milwau- 
kee, Toledo, Minneapolis and Columbus, be- 
fore it was transcribed in the office of the 
Associated Press here. The message was 
transcribed on the type-writer here. Fifteen 
manifold copies of it were made. Seven 
copies were for the Cincinnati newspapers. 
The other eight were put on the wires for 
transmission to the cities not on the direct 
line of the Associated Press’ leased wires. 
The Western Union transmitted the message 
to these cities. At Chicago, 30 manifold 
copies of the message were made on type- 
writers. It was a big job for the Associated 
Press operators, but they handled it accu- 
rately and expeditiously. Operators Cogley 
and Duey, veterans in the service of the 
Associated Press, received the message here, 
and Operators Rose and Cogan sent it over 
the Southwestern wires.” 
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The Belding Electric Motor Manufac- 
turing Company. 

In a recent issue of the REVIEW a note 
was made of the increase in capital stock of 
the Belding Electric Motor Manufacturing 
Company and the fact that they had pur- 
chased a factory and ten acres of ground at 
Hermosa, IIl., on the line of the Chicago, 
Milwaukee and St. Paul Railroad. The ac- 
companying cut shows the new factory, the 
dimensions of which are as follows: Length, 
433 feet; average width, 65 feet. This, 
with some additions which will be built 
soon, will give a floor space of about 16,000 
square feet. The boiler room, which at 
present has a capacity of 450 borse-power in 
boilers, is in addition to the above. A New 
York safety engine of 300 horse-power ca- 
pacity has been placed in position and will 
be used to drive a large generator which will 
furnish current to a number of motors 
which will be used throughout the build- 


ing. The running of the entire plant by 
electricity will be a novel feature. 

Two thousand feet of track is being built 
for the testing of street car motors before 
shipment and for showing the working of 
the system. 

The officers of the company are the fol- 
lowing named gentlemen: T. G. Crosby, 
president; A. F. Dexter, vice-president; C, 
H. Bunker, secretary and treasurer; T. F. 
Indermille, general agent; N. 8. Possons, 
superintendent; Harold P. Brown, elec- 
trician. 

———— 
Benjamin Franklin was Popular. 


By his manners and ways of life he be- 
came the most popular man in France, so 
that when he gained his presentation to the 











would be £55,000, which it was proposed to 
borrow: from the County Council at 344 per 
cent., the principal and interest to be paid off 
in 42 years. The private companies charged 
8d. per unit, but at a very moderate compu- 
tation, and supplying the light at 6d. per 
unit, he anticipated with the greatest confi- 
dence a yearly income upon capital outlay of 
20 per cent. Whether this hope be fully 
justified or not, the inhabitants of St. Pan- 
cras will still owe a debt of gratitude to the 
vestry authorities for leading so good an ex- 
ample to the other vestries of the metropolis, 
and for giving them the best possible lighting 
up to the present time discovered. 

The German Exhibition at Eariscourt in 
{891.—The Advisory Council held its first 
meeting last week, at the Deutsche Bank, 
George Yard, Lombard street, London, Mr. 
Otto von Ernsthausen being in the chair. 

Mr. Wilson Barrett’s New Theatre.—Elec- 
tric light is to be solely used behind the 
scenes of this theatre, gas being entirely dis- 
pensed with. 

Personal.—Mr. Magnus Volk having com- 
pleted the fitting out of the electric launches 
on the Thames for the General Power and 
Traction Company (late Messrs. Immisch & 
Company), has now terminated his connec- 
tion with that company and is engaged in 
completing some new types of electrical 
measuring instruments.—Mr. A. W. Jones, 
lately the chief electrician to the Exeter Elec- 
tric Light Company, has now joined the 
Laing, Wharton & Down Construction Syn- 
dicate. 

Elmore’s French Patent Copper Depositrix 
Company.—The services of M. Eugene Secre- 
tan, formerly connected with the Comptoir 
D’Escompte, have now been secured by this 
company, and in order to carry out his larger 
views as to scope for operations, a further 
issue of £50,000 of debentures is announced. 
The parent company, Elmore’s Foreign and 
Colonial Patent Copper Depositrix Company. 
Limited, offers to supply the amount of 
£50,000, six per cent. debentures at par and 
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Vienna that the Anglo Bank is negotiating 
for the taking over of the electrical under- 
taking which the above Berlin tirm owns in 
Vienna, as well as the firm’s electric railway 
at Pesth. 

Mr. F. B. Lea’s Pamphlet on ‘Electricity 
in Every Day Life.”—Mr. Frank B. Lea, 
B.A., A.T.E.E., has just issued a very excel- 
lent little pamphlet telling in a concise form 
the reasons why electricity should be adopted 
as a motive power and for lighting purposes, 
and also describing the various apparatus 
employed for producing and distributing it. 
There are a number of capital illustrations, 
the interior of an electrically lighted house, 
central station, dynamos, search-lights, vari- 
ous uses of motors, launches, an electric 
crane, a telephone line and electric tramcars, 
showing both the overhead and the storage 
system. The price is two pence only, and 
for a plain short explanation of the various 
applications of electricity it can be very 
strongly recommended. Mr. E. W. Allen, 
4 Ave Maria Lane, London, E.C., is the pub- 
lisher. 

The Latest News.—T he National Telephone 
Company, Limited, have now opened to the 
public the trunk line between the London, 
Manchester, Liverpool and Birmingham Ex- 
changes. 

The London Central Railway Company.— 
The promoters of the London Central Rail- 
way Company have announced their inten- 
tion to apply at the approaching session of 
Parliament for power to construct an electric 
railway from the terminus of the City and 
South London Railway, in King William 
street, E. C., to Queen’s Road, Bayswater. 

Telephonic Communication Between Paris 
and London.—I learn from Paris that com- 
munication will be opened on January 1, 1891. 

Coblenz.—The telephone line between 
Cologne and Coblerz will be completed be- 
fore the end of the year. _ 

Austria.—A -ceniral. station for..electric 
lighting-is to be erected. at Sternberg. 

London, Noy. 21. CHARLES F' FRENCH. 
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A New Subway Company. 

At a meeting of the Board of Electrical 
Control, in the Mayor’s office, December 2d, 
Edward Lauterbach, the president of the 
Consolidated Telegraph and Electrical Sub- 
way Company, said that the persons inter- 
ested in the various telegraph and telephone 
companies had organized a company under 
the title of the Empire City Subway Com- 
pany. He said the object of this new com- 
pany was to take charge of all the low tension 
subways in the city. Mr. Lauterbach men- 
tioned the efforts made by the Standard 
Company to get part of the subways, and 
the failure of the company to comply with 
the conditions imposed by the Supreme 
Court. He promised that the new company 
would work legally and properly. He said 
that the business had grown so that it was 
now too large for une company to manage, 
and that the company he represented was 
willing that the new company should take 
charge of the low tension subways, while 
the arc light subways should be controlled 
by the old consolidated company. Mr. 
Lauterbach asked the Board to give its con- 
sent to the scheme of surrendering the con- 
trol of the low tension subways to the new 
company under proper restrictions and 


guarantees. He submitted forms of con- 
tract. The Board promised to consider the 
matter. 





The officials of the Whitman and 
Brockton, Mass., Electric Road Company 
have decided upon a fare’ for local traffic. 
The fare from East Whitman to Brockton 
will be 10 cents.. The local fares.will be five 


‘cents. Oars will run every half hour during 


the day. 


NY. 


king his future was assured. As he passed 
through the streets of Paris, he was followed 
by admiring eyes and cheered loudly by 
enthusiastic voices. A contemporary writes : 
‘‘A friend of mine paid something for a 
place at a two-pair-of-stairs window to see 
him pass by in his coach, but the crowd was 
so great that he could but barely say he saw 
him.” He was the Frenchman’s embodiment 
of the ideal citizen, republican, philosopher 
and friend. He completely captivated and 
captured the people of France, whom: he 
perfectly understood, and he well knew 
‘that a popular man becomes soon more 
powerful than power itself.” Condorcet 
said: ‘‘It was an honor to have seen him. 
People repeated what they heard him say. 
Every féte which he consented to receive, 
every house where he consented to go, spread 
in society new admirers, who became so 
many partisans of the American Revolu- 
tion.” —December Century. 


Brooklyn Institute. 

The department of electricity of the Brook- 
lyn Institute met in the lecture hall of the 
Union for Christian Work, 67 Schermerhorn 
street, the evening of November 28th, a 
goodly representation of the members and 
their friends being present. President James 
Hamblet presided, and introduced the lect- 
urer of the evening, Professor P. H. Van 
der Weyde, who gave an interesting dis- 
course on ‘‘ The History of the Telephone.” 
Professor Van der Weyde has made a special 
study of the telephone and its development 
ever since its inception, and his talk, illus- 
trated by several specimens of telephonic 
apparatus of. primitive design and construc- 
tion, was highly instructive as well as 
entertaining. 
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Hydraulic Jacks. 

We illustrate on this page two forms of 
hydraulic jacks made by Watson & Still- 
man, 204 to 210 East Forty-third street, New 
York. The details of construction are as 
follows : 

The head and interior tube or ram form 
a reservoir from which the filling flows to 
the pumps, and to which it is returned in 
lowering. From the pump it is forced, by 
the downward stroke of the piston, past the 
lower valve into the cylinder, and this be- 
ing closed at the bottom, the ram rises to 
allow space for the water. 
The lever, which is made a 
with a projection on oneedge, < 
slips into a socket at the side 
of the head. This socket 
passes through an arm on the 
interior of the head, and to 
this is fastened the piston of 
the pump. The claw attach- 
ment is a third tube, which 
screws into the head, below 
the ram-collar and outside 
of the cylinder, at the lower 
end of which is a claw project- fxg. 2.—Hy- 
ing out at one side. The DRavLic 
power is determined by mul- 





JACK. 
tiplying together the weight of the oper- 
ator (this is assumed to be 150 pounds), 
the proportions between the arm and the 
lever, and that of the pump and cyl- 
inder. They are rated low enough so 
that one man can raise the weight for which 
they are designed. The speed of lifting is 
inversely proportionate to the amount lifted. 
Ten tons can be lifted one foot in about a 
minute and a half, 100 tons in 15 minutes. 

The jack shown in Fig. 
1 is to be used where it 
can be placed upon the 
ground or a light board, 
and where it is possible to 
place it under the work 
for a steady lift. It is 
valuable in electric rail- 
way work and for use 
in electric light stations. 
The style shown in Fig. 2 
= is to be used when there 
- is not room enough to get 

Fig. 1.—ty- the head of the jack under 

DRAULIC JACK. the work, and is the style 
generally used for moving engines, boilers, 
machinery, and in similar work. 
























Awards to the Clark Electric Company. 

The Clark Electric Company, Corbin 
Building, 192 Broadway, New York, have 
received a special silver medal for their au- 
tomatic safety device from the American In- 
stitute Fair, which closed its annual exhibi- 
tion recently. The judges on electricity 
visited the factory of the Clark Company 
and tested the safety device vy cutting the 
electric wires and allowing them to fall on 
other wires. In every instance the device 
proved its efficiency by removing all danger. 
The judges also awarded the Clark Electric 
Company a medal of superiority for their 
arc lamp run on incandescent circuits. This 
lamp was beautifully mounted in an orna- 
mental fixture and was much admired by 
the visitors to the Fair. The company are 
introducing this style of fixture for interior 
lighting, for stores, theatres, public halls, 
etc. They have one of their lamps in their 
office, 192 Broadway, running on an incan- 
descent circuit. Mr. Clark, the electrician 
of the company, is an indefatigable worker, 
and is ever striving for new and useful 
electrical apparatus. 

ee 

The Citizens’ Electric Light and Power 
Company, which was granted a franchise by 
the city council of Cairo, Ill., some time ago, 
is said to have sold out its franchise to a 
trio of Kansas City, Mo., gentlemen, who, 
it is stated, are amply able to put in the 
plant and will do so without delay. 

ieiiaalinchasthiilplpctiasce 

The city of Sprague, Wash., will issue 
$35,000 worth of city bonds for the purpose 
of purchasing electric light and water-works 
plants, and for refunding the debt already 
outstanding. 
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Motion of Atoms in Electrical 
Discharges. 





BY PROF. JOHN TROWBRIDGE, OCTOBER 8, 
1890. 





The application of spectrum analysis to the 
measurement of the approach or recession 
of a star in a direction directly away or 
directly toward an observer’s eye is generally 
regarded as ove of the greatest achievements 
of modern science. Experiments upon the 
oscillatory discharge of electricity, led me 
to refleet whether the method which has 
been used in star observation might not be 
employed to test the question whether the 
atoms of the metals of the terminals be- 
tween which the oscillatory discharge passes 
are conveyed to and fro by the oscillatory 
discharge, or whether they are shaken, so to 
speak, by the discharge, so that they emit to 
the ether the ripples which appeal to our 
senses as light and heat. No mention is 
made here of a convection effect which 
would take place too slowly to give a spec- 
troscopic effect. 

After I had made the experiments which 
I will shortly describe, and while I was in 
doubt whether to publish my results, a paper 
by Prof. J. J. Thomson, director of the 


Cavendish Laboratory, Cambridge, England, 
appeared in the August number of the 
Philosophical Magazine, 1890, ‘‘On the 


Velocity of the ‘l'ransmission of Electric 
Disturbances,” which contains the following 
passage: ‘‘The very rapid rate with which 
the electric discharge is propagated through 
a rare gas, compels us to admit that the 
electricity is not carried by charged atoms 
For if it were, 


moving with this velocity. 


then if the discharge were to take place in 
air at atmospheric pressure between two 
parallel plates one centimeter apart, charged 
to a potential difference of approximately 
30,000 volts, the kinetic energy which would 
have to be communicated to the atoms to 
make them move with this velocity would 
be greater than the original potential energy 
of the charged plates, assuming that the 
charge on each atom is that deduced from 
electrolytic considerations.” 

The unusual dispersion afforded by a Row- 
land concave grating led me to test this 
hypothesis, in so far as it relates to the ques- 
tion, Are the molecules of metals carried 
with the oscillations of electricity between 
terminals between which the oscillations 
take place? A circuit of wire giving a 
suitable value of self-induction was arranged 
in connection with a series of Leyden jars. 
The time of oscillation was calculated from 
the well-known formula, t=27 V LC; in 
which Z is the value of the self-induction of 
the circuit; C, the capacity of the Leyden 
jars. Preliminary examination of the elec- 
tric spark, taken through this circuit with a 
revolving mirror, showed that the discharge 
was an oscillatory one. Two different val- 
ues of self-induction were employed. One 
gave the duration of a double oscillation, 
t=.0000003 of a second; the other gave 
t=.0000024 of a second. 

If we denote by V the velocity of light, 
Aand A, wave lengths, 6 the speed of ap- 
proach of the atom, we shall have 


A =A( 





V+ 

The distance across which the oscillations 
took place was six millimeters. Calculation 
shows that if the iron atoms were conveyed 
to and fro between the terminals, a broaden- 
ing of the iron lines in the spectrum would 
result, which could be readily detected. The 
broadening might amount to a space equiva- 
lent to a whole tenth meter. 





New ELecTROPLATING DyNAMO. 


The oscillatory spark passed between two 
iron terminals. One of these terminals was 
hollow. The hollow terminal was placed in 
a line perpendicular to the slit of the spec- 
troscope, so that the oscillation of the spark 
should be toward and away from the slit. 
If, therefore, the iron atoms moved to and 
fro with the oscillations of electricity across 
the air gap, a displacement of the iron lines 
in the spectrum of the metal would resuit. 
There would be both a displacement toward 
the less refrangible, caused by the recession 
of the atom, and one toward the most re- 
frangible end of the spectrum, caused by the 
approach of the atom. The great amount 
of dispersion afforded by a concave grating 
of 20,000 lines to the inch, enabled me easily 
to detect a movement of ;45 of a wave 
length. I accordingly took a photograph of 
the iron lines with the terminals in the posi- 
tion I have described, and on the same plate, 
immediately above this photograph, a com- 
parison photograph was taken with the ter- 
minals parallel to the slit. In this case the 
iron atoms did not make their supposed 
excursions away and toward the slit, and, 
therefore, no displacement of the spectrum 
lines was to be expected. 

The photographic plate was exposed in the 
neighborhood of the great H lines. A mov- 
able shutter enabled me to expose different 
portions of the same plate without changing 
any adjustments of the apparatus. The 
resulting photographs showed no displace- 
ment of the iron lines. Theiron lines in the 
two photographs met exactly, continued in 
an unbroken line across the double photo- 
graph, and were of the same breadth 
throughout their extent. 

The conclusion seems to be a strong one, 
that the electrical oscillations do not carry 
the atoms of metals with them in spark dis- 
charges. The atom is merely shaken up, 
and caused to emit the vibrations or subsid- 
iary ripples which appeal to our senses as 
light and beat, while the electrical waves 
pass on without_conveying the atoms. 


a 3 5 


A New Dynamo. 
We illustrate a dynamo recently pro- 
duced by Cutter & Wood, manufacturers 


of grinding, polishing and _ electroplating 
machinery, Boston, Mass., for electro- 
depositing metals, and for which the 


manufacturers claim a uniform full current 
of the requisite intensity for the purpose 
intended. As the electrolysis of some metals 
requires a stronger current than for others, the 
manufacturers take great pains to furnish a 
machine constructed to suit the specific pur- 
pose for which ordered. Their regular 
machines are wound for nickel-plating, this 
metal being the most universally used. 
Further particulars may be had of the man- 
ufacturers, at their address, 35 Arch street, 
where persons interested in electroplating 
should pay a visit. 
——— 

Chicago, Ill.—New Era Electric Storage 
and Power Company ; capital $250,000. In- 
corporators, John E. Wiles, J. A. Sharp, 
J. B. Hogue. 


Hammond, Ind.— The Hammond, East 
Chicago and Whiting Street Railroad Com- 
pany, with a capital stock of $100,000, has 
been incorporated. An electric storage bat- 
tery, the invention of Theodore M. Foote, 
will supply the motive power. An ordinance 
has been obtained from the Hammond Town 
Council, and work will be begun in the 
Spring. The road will begin at the Illinois 
State line and run to Hammond, thence to 
Whiting street, passing through East Ham- 
mond. The incorporators are Frank Wells, 
Theodore M. Foote and Charles Thurtoon, 
all of Chicago. 





Lancaster, 0.—Lancaster Electric Com- 
pany; capital, $15,000. 

Chicago, I1l.—United States Electric Car 
Company; capital, $3,000,000. 

Bellefontaine, 0.—Bellefontaine Electric 
Light Compuny; capital, $25,000. 

Jacksonville, Fla.—Jacksonville Electric 
Railway Company; capital, $100,000. 

Chicago, Ill.— Adjustable Incandescent 
Light Joint Manufacturing Company; capi- 
tal, $50,000. 

Covington, Ky.—Keystone Light and Heat 
Company ; capital $1,000,000. Incorporat- 
ors, A. J. English and Powell Crossley. 


Jeannette, Penn. — The Penn Electric 
Light Company ; capital stock, $1,000, and 
the Jeannette Electric Light Company; cap- 
ital stock, $1,000. 


Monticello, I11.—Monticello Supply Com- 
pany, to furnish electric light; capital, 
$15,000. Incorporators, W. E. Smith, Peter 
Huston, H. E. Huston. 


Chicago, I11,—The Stiger-Newhall Electric 
Light Company ; capital, $200,000. Incor- 
porators, Charles W. Stiger, Walter C. New- 
hall and Charles A. Buell. 


Chicago, I1l.—Brotherhood of Electrical 
Mechanics, for the promotion of benevolence 
and social intercourse; trustees, James 
O’Brien, Harry Wallace, Sam Grimblot and 
others. 


Warsaw, N. ¥Y.—Warsaw Electric Light 
and Power Company, Limited ; capital, 
$25,000. Incorporators, G. C. Otis, E. H. 
Morris, E. E. Rowe, M. G. Rowe and E. M. 
Bartlett. 


Aurora, Mo.—Aurora Eleciric Light and 
Power Company ; capital, $50,000. Incor- 
porators, J. C. Van Riper, C. H. Greene, Jr., 
J. H. Hill, John Montgomery, Jr., and W. 
L. Porter. 


Chicago, I1l.—The Chicago Gas and Elec- 
tric Fixture Manufacturing Company ; cap- 
ital $50,000. Incorporators, Henry G. Wil- 
lard, Larsen Filstrup, Edward Baggott and 
Thomas W. Wilmarth. 


Honey Grove, Tex.—Honey Grove Elec- 
tric Supply Company; capital, $25,000. 
Directors: John A. Pierce, T. U. Cole, D. 
E. Taylor, R. J. Thomas, T. J. Boswell, F. 
T. Hockady, George A. Dailey. 

Chicago, I1l.—The Universal Power Com- 
pany, Chicago, for manufacturing and sell- 
ing motors, cars, etc.; capital, $1,000,000. 
lncorporators, Joseph W. Lithgow, Augustus 
W. Osgood and George B. Johnson. 


Chicago, Ill.—Love Electric Traction 
Company, to purchase, own and deal in 
patents pertaining to electricity; capital, 
$10,000,000. Incorporators, John C. Love, 
Homer N. Hibbard and Albert G. Wheeler. 


Lincoln, Neb.—The Lincoln and Lake 
Park Electric Railway Company ; capital, 
$250,000. Incorporators, George E. Bigelow, 
J. H. McMurtry, K. K. Hayden, F. J. Bush, 
W. B. Comstock, G. A. Bush and D. L. 
Brace. 


New York City.—The capital stock of the 
Spanish-American Light and Power Com- 
pany, Consolidated, has been increased 
$1,000,000, to $4,000,000. The entire capi- 
tal of $3,000,000 was issued for property 
necessary in the business; the debts are 
$980,879. , 


Elizabeth, N. J.—The New Jersey Com- 
pany, to supply electricity for street railways 
and mining operations; capital, $100,000. 
The incorporators are, Frederick A. Saw yer, 
of Garden City, L. I.; Jacob B. Belheimer, 
of New York; W. H. Clark, Theodore F, 
Levengood and James F. Dane, 








Published at 13 Park Row, 


P. O. Box 3829. NEW YORK. 








EDITORS: 

GEO. WORTHINGTON. CHAS. W. PRICE. 
ASSOCIATE EDITORS: 

ROBT. H. READ. STEPHEN L. COLES 








BUSINESS STAFF: 
GEO. WORTHINGTON, CHAS. W. PRICE, 
President. Secretary. 
ROBT. H. READ, Manager Patent Bureau. 


H. T. RICHARDS, 





Mgr. Advertising Department. 








BOSTON OFFICE: 
|. BARKER, Room 29, 620 Atlantic Ave. 
WASHINGTON OFFICE: 
GEO. C. MAYNARD, 1409 New York Ave. 
CHICAGO OFFICE: 
D. B. DEAN, 163 Randolph Street. 





EUROPEAN OFFICE: 
CHARLES FFRENCH, Bridge House, 
181 Queen Victoria St., London, E. C. 








REGISTERED CABLE ADDRESS: 
‘‘ ELECTVIEW," NEW YORK. 


“1646 CORTLANDT,” TELEPHONE CALL. 











SUBSCRIPTION TO THE 
ELECTRICAL REVIEW. 





One Year, United States and Canada, - $3.00 
One Year, Foreign Countries, - - 6.00 
Single Copy, - - - - -10 








ANNOUNCEMENT. 
Address all communications and make all 
money orders and checks payable to order 
of EvectricaL Kevisw, P. O. Box 3329, 
New York. 


No attention will be paid to communica- 
tions for the Review without the name and 
address of the writer. 


NEW YORK, DEC. 13, 1890. 














CONTENTS. 
Underground Electrical Work in New York.... 187 
Still Too High 187 
Distribution of Power by Hydraulic Pressure... 187 


Patent Office Figures... .cccccccccccccess ssocce 187 
The Telephone and Provincialisms............. 187 
The Telegraph in Manitoba........ . rau 187 
Our LORGON LACE. «0. cccccccccccccccccccccceses 188 
The President's Moseage. hidecccereesereeteces ons 188 
A New Subway Company... ........--..+eeeee 88 


pany 
The Belding Electric Motor OE 
Company 
Benjamin Franklin was Popular 
WEOORIFR TAAIIB ccc cccccccvescvece cos 
Hydraulic Jacks 


Awards to the Clark Electric Company......... 189 
Motion of Atoms in Electrical Discharges...... 189 
New Corporations. .......00..sserccccsccccccvecs 189 
A Phonograph-Telephone...... os «++ 190 






European Subways heh tamaeeadee 
A Delightful Electrical Gathering... .. 
The Path of the Explorer 
Correspondence: 
OUP BASIS ESN ecco cesccccccccces oo: c0ee 
OUP CRORE BRUNER a. 6c ccccteccecescevceeses 
POPGORGL, 00 ccvcccscesccveveesccccscccccscescece 
Telephonic Fire Alarms 
Traveling Contact for Electric Railways 
Big Electric Business 
St. Louis Water Power Com mpan. — 
A Model English Electric Light Installation.... 
















SE Er ccctsetrewetcresesencedces 1.000008 191 
Telephonic NeWS.... ......+--seeeeseeeeesseeeees 192 
A Question in Metallurgy. .........0.....sseseeee 192 
Fallacies About Electro-Magnets................ 192 
Crosby Batteries Win an Award............ ... 193 
Rule for Electric Bell Fitting............++....++ 193 
Hindrances to Scientific Progress............... 193 
A New § Register....... 193 
Telegraphic..... 198 
Three Decisions. 193 
Electric Power oe 
Removal of the Heisler Company parted sonamedes 194 
Progressive ee OTE cc ccccscccccene 194 
WTI DBs c ceccoscvcesaseswssssiccesvece es = 
1 


The Electric io Plant in foe ges City, Pa. 

New Offices of t Okonite Com- 
PANY (Limited)... .ccvcscvccccscsccscccccccce 1 

New York Electrical Society. . 

A Question of Color in the South 

VEROMCIRL. 0.00200 cecccccccce cove 

Electric Light New 


e Internationa 









A Truly Electrical | Bauer Caiman sacenacasetes 196 
National Electric Manufacturing Company..... 196 
Ideal Compound Engine.... .......... eeeesese 197 
Am Expensive Bid... ccccrsccccccvcccsccccccsscce 197 
IND BUM ocecestscsvnasenrins  c0s09s0c0e0%e 197 
Progress of the Giant Ferranti Dynamo. 197 
Some Telegraph Experiences. 197 
Against the Single ley... . 197 


Electrical Patents.......... eins 
Kindred Interests....... ... ccccccccccccccereve 








INDEX OF ADVERTISERS. 
COVER PAGES. 


PAGE. 
Ansonia Brass & Le Gage beng er bilens eiewen xxiv 
Armington & Sims ++. xxiv 







Bri Brass Co... 


Davis, Charles Bor 
Day's K fecal 


rn Electric Cable Co. 
Eady. Hlectrie CES Li6eRsSaesdpeonepouned 
Ham P. 
Jewe! Belts 
oore. 


ree reer e eee eee ere rere reer s. 





BLECTRICAL REVIEW 





bivedisadcoscoes ssecsces xxiv 
prmrred, Ui ‘ound Cable oe xxiv 
Tucker eos Suu 
Wilmot & Hobbs Manufacturing Co., ‘The.. xxiv 


INSIDE PAGES. 


Accumulator Co., The 
Alexander, Barne 





wnhiee 
Bubier Mf, aS 
vr iis gedorbareciwe veceseet 


Chadbourne, Hazelton & Co . 
Clark Electric Co 
Consolidated Electric Storage Co., The...... vi 
Crocker-Wheeler Motor Co 





r Board Co..... 
Edison General Electric Co.. 
Edison Manufacturing Co 
Electric City Co., The........... ‘ 
Electric Construction and Supply Co... i... xx 
Elektron Manufacturing Co 
Empire China Works ...........-.-05 +. sess iii 
Empire City Electric Co 
Eugene F. Phillips Electrical Works, Ltd..... 
Eureka Tempered Copper Co........++.+.+++ vi 
Evans Friction Cone ‘ 
Faraday Carbon hen pieeneiree 
Field Engineering 
Fletcher & Fistebes Biectric Co 
a Wa 













Holtzer-Cabot Electric Co. 
Indurated Fibre Pipe Co....... eudseccvics 
PI cuteseegenes sbeocrreetcccstonsses 
Independent Bung Co........++++.-s-eeeeeeee 
Interior Conduit and Insulation Co........... vii 
International Aluminum Works .........+++++ i 
Laird & 





Marshall, W 
McCreary Blectrical Specialty Co............ xv 
Messner, C. W 
Nassau Electrical Co.......+++.-.2+ seseveees v 
National Carbon Co.. ‘ 
National Pipe Bending Co... 
Newark Machine Tool Works . 
New England Butt Co................. one 
New York Belting and Packing Co............ 
New York Insula' Cc 

Noye Mfg. Co., John 








Co Tf rrr rr 
Ostrander & %o., W.R......... «+++ oo ae 
Paillard Non- -Magnetic Watch Co. xv 
SK ROSS 198 
Parker-Russell Mining and Manufactu xvii 
PS GE OID, nce vccecocs -cosecececescoese xiii 
Phosphor-Bronze — SS vi 
Pond Engineering Co. ............+.+++++ . vi 
Queen & Co., James W.. ......-......+ — 
Royce & Ma eo au ore da SoeeeG xvii 
ea ere xv 








Sawyer-Man Electric -- xi 
Senieoen & Co., Chas. 198 
Schuyler Electric O0.. xviii 
Sessions fo 5 lee xi 
Shaw & Co., J. Elliot.... ......e.0s00.0. xviii 
Shultz Belting D,. Seunevevsnswowsscneereresss vi 
RE WN Occticcsccscs escacvcesenseves xv 
Simplex Electrical Co.............ccceeeeeees xiii 
Southern Electrical Supply Co............... xiv 
Standard Electric supply WDocvss vocscocesee xxii 
Standard Paint ee vanes . iii 
Stanley & Hall... vii 
Star Electrix Co... 198 
Swift Manufacturin _ »* , os ae 
Tropical American elephone Beate ecksren x 
Fae 5 Houston Electric Co... ........... viii 
Uni IS TeRSHER OO....ccccsccces oes xix 
Universal Arc Lamp Co........-sss0escessees xviii 
Vincent & Co.,Charles R..... ......-.0200000- vi 
\. 2... ere vi 
Washburn & Moen Manufacturing Co xvii 
Ro ae iii 
Western Electric Co... .......-.....+. 


Westinghouse Electric & Mfg. Co 
Whipple Co., Fred H 
bo, re 
Wyckoff, Seamans & Benedict....... ....... 











Several well known electrical men have 
made wagers that Kemmler was the first and 
last man who will ever be executed by elec- 
tricity. 





Reports have reached us from Dubuque 
and Des Moines, Ia., and Milwaukee, Wis., 
stating that heavy snow storms had not as 
yet interfered with the operation of the 
overhead electric railroads in those places. 


There is no good reason why the trolley 
should not do its work the year round, if 
only there is brain power in the offices of 
the railroad company. 


The military telegraph is destined, in all 
probability, to be of great use during the 
Indian outbreak in the West. It now looks 
as if the hostile red men would keep things 
boiling until the Spring. During the time 
between now and then, if small detachments 
of soldiers were deputed to weave a web of 
telegraph wires about the scene of trouble, it 
might be the means of preventing bloodshed 
and render impossible the repetition of any 
such calamity as the Custer massacre. 





A novel form of current indicator is pro- 
posed by M. Leconte, a French electrician. 
His idea is to provide a coil with a sectional 
core composed of a large number of iron 


disks separated by some elastic material. 
When current flows through the coil the 
disks are polarized and attract one another, 
thus tending to shorten the core. The disks 
are held in parallelism by one or more non- 
magnetic rods threading them. The terminal 
disk is conuected with a pointer. Among 
the materials employed for springs were 
watch spring steel, blotting paper, flannel, 
india-rubber, etc. 





President Whitney of the West End Elec- 
tric Railway Company, Boston, advocates the 
building of an elevated road to accommodate 
the heavy travel in the crowded downtown 
districts. It is highly probable that when 
this elevated road is built—and a charter for 
it has already been obtained—electric power 
in some form will be used. 





A PHONOGRAPH-TELEPHONE. 


A German inventor, Mr. Siesegang, has 
constructed aningenious electric phonograph 
which is said to repreduce the inflections of 
the voice with wonderful fidelity. The 
record is made on a band of prepared paper, 
much in the same mauner as in the Edison 
phonograph. The receiver consists of a 
telephone, one side of which is connected to 
a metallic point which is adjusted to rest on 
the indented line on the paper as the latter is 
unrolled for the reproduction. The other 
side of the telephone is joined to a metal 
contact piece which just touches the edge of 
the paper band. The two contact makers 
are joined by a short piece of platinum wire 


which rests perpendicularly on the pointed 
metal strip that engages with the phono- 
graphic record. This arrangement consti- 
tutes a microphone, and the vibrations 
imparted to the pointed strip by the marks 
on the paper as the band is drawn past, re- 
sult in perfect reproduction of the voice in 
the telephone. 





EUROPEAN SUBWAYS. 


Subway matters in Europe seem to pro- 
gress much in the same eventful manner as 
has been the case with the general introduc- 
tion of underground wires in New York and 
other American cities. In London we hear 
of occasional manhole explosions, and still 
more serious eruptions of the public temper 
on account of extended excavations in busy 
thoroughfares. Paris, too, is afflicted in the 
same way. Trenches are cut and barricades 
erected in many of the main streets and 
boulevards, and a comic paper gives a car- 
toon showing the Paris map-sellers dispos- 
ing of maps of the city with the streets ‘‘ still 
passable” colored red. A great many of 
the mains now being laid in Paris for elec- 
tric light and power purposes are of bare 
copper supported on porcelain insulators in 
an iron duct or channel, after the method 
introduced in England by R. E. Crompton 
& Company. Rubber insulated cables with 
suitable mechanical protection are also used, 
these being buried directly in the ground 
without iron pipes or other ducts. 


A DELIGHTFUL ELECTRICAL 
GATHERING. 


That the first of the series of dinners in- 
augurated at the New York Electric Club 
last Thursday night was a success, no one 
who was present or who reads the account 
of it in thisissue of the ELEcTRIcAL REVIEW 
will deny. The dinner was inexpensive and 
at the same time one of the best ever served 
in the Club. 

It is well that custom has set the fashion 
of first eating and then speaking ; otherwise 
this good dinner would not have been eaten. 
The speeches were brilliant and bristling with 
interesting facts and scintillations of wit. 
The sensible, comprehensive and interesting 
address delivered in Mr. Wiman’s entertain- 
ing style, the electrical outbursts of bril- 


liancy and inimitable anecdotes of Joe How- 
ard, Jr., and of Foster Coates, the graceful 

periods of Mr. Martin, the business-like ob- 
ioedion of Mr. Alexander, the ever timely 
remarks of President Madden, and the 
charming music of Mr. Maguire. furnished 
a feast of mentality such asis seldom offered 
outside of the old New York clubs famous 
for such things. 

It is a noteworthy and encouraging fact 
that every speaker agreed that the Electric 
Club had done much good on the lines 
chosen for its work, al that it has illimit- 
able, and, as yet, untried possibilities for the 
working of good influences in the future. 
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THE PATH OF THE EXPLORER. 


The civilized world has heard a great deal 
lately about the exploration of darkest 
Africa, and newspapers the world over have 
teemed and keep on teeming with informa- 
tion relating to African travels and African 
travelers, divisions of territory and founda- 
tions of settlements, embroilments and bom- 
bardments, from all of which it may be 
gathered that the civilization of the vast 
country which has so long remained prac- 
tically unknown to the rest of mankind is 
going on apace. This energetic movement 
has sprung up of late years only, during the 
age of steam and electricity. It is true that 
there have been African explorers for cen- 
turies back, but they accomplished little of 
practical and lasting value beyond acquiring 
information regarding the country, often of 
@ vague and uncertain nature, and transmit- 
ting to future generations for the guidance 
of a new race of explorers. It is. these, the 
explorers of our day, who have achieved re- 
sults of a lasting and beneficial order; who 
have opened up the country to trade and 
commerce, who have navigated and surveyed 
the rivers and lakes, who have made treaties 
with the native tribes and prepared the way 
for the railroad and the telegraph. What 
an interesting parallel can be drawn between 
the civilization of Africa and the practical 
application of electricity. The two explora- 
tions are practically contemporaneous. How 
much more rapid has been the progress and 
how much more marvellous the results 
achieved in the exploration of electricity 
than has been the case with the exploration 
of Africa! Yet how much yet remains to 
be discovered, both in the science and in the 
continent! 

In electricity we have had our early dis- 
coverers and explorers, such as Gilbert, 
Volta, Galvani, Oersted, Ohm, Faraday, 
Henry, Morse, Cooke, Wheatstone, and a host 
of others, whose names are immortalized in 
the technical language of the art. Some 
have been accidental discoveries, lighting 
upon strange novelties in their journeyings 
along the by-paths of science. Others have 
been patient and painstaking explorers and 
investigators, opening up vast rivers of in- 
formation, surmounting mountainous difti- 
culties, and traversing dark, mysterious 
forests and valleys, thus bequeathing to 
their successors of the present day precious 
stores of valuable information to guide them 
in the practical commercial occupation of 
the country. Truly, electricity has had its 
Mungo Parks, Livingstones and Stanleys. 

To-day the development of electricity has 
shot far ahead of Africa, but like the dark 
continent it yet has secret treasures in store 
for the investigator who shall strike out in 
new directions or unearth what lies hidden 
beneath the surface and passed over by the 
too hasty explorer bent on accomplishing 
one object, and one only. There are also 
many by-ways and neglected tracts that will 
repay careful research; from these the richest 
rewards are often reaped. 

Africa’s rivers and lakes, pasture lands 
and mines, are being made known to the 
world by the great explorers of to-day, 
Stanley, De Brazza, Peters and other lesser 
lights. What African river or lake or tract 
of land, however, can compare in import- 
ance to the invention of the telegraph, the 
electric light or the telephone? As explorers 
in the realms of the unknown, are not Edi- 
son, Brush, Thomson and Bell, worthy of 
as great and enduring fame as Stanley or 
De Brazza? 

In the partition of the new Africa the na- 
tions of Europe have stretched forth greedy 
hands, grasping all that they could hold, 
and sometimes a little more. In the modern 


exploration of electricity and in its practical 
application to the advance of civilization, 
America has taken the lead and deservedly 
won the laurels which are on all hands 
willingly conceded. Electricity has done 
much for America, and America bas done 
much for electricity. If other nations have 
a monopoly of African exploration and the 
_ that results thereby, America certainly 

contributed most largely to the develop- 
ment of the mysterious resources of elec- 
tricity, and, to-day, she undoubtedly enjoys 
the lion’s share of the benefits that have 
followed from the activity of her scientific 
explorers and inventors. 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 


Mr. John W. Lyon, a well known manufac- 
turer, of Providence, R. I., was a guest of 
the Boston Electric Club one night this week. 

Mr. C. R. Fish, general manager Woburn, 
Mass., Electric Light Company reports bus- 
iness brisk and satisfactory at his station. 
The demand for additional arc and incandes- 
cent lights, as well as for electric power, has 
been steadily on the increase since November 
1, and new orders are daily entered on the 
company’s books. 

Mr. C. E. Bibber, the genial traveling sales- 
man of the Holtzer-Cabot Electric Company, 
this city, returned home a few days ago after 
a long business trip. Mr. Bibber visited 
most of the principal cities and towns in the 
Southern and Western States. 

Mr. Thomas T. Robinson, for many years 
past identified with Thomson-Houston Elec- 
tric Company’s interests, has accepted the 
appointment as genera] manager of the Hyde 
Park, Mass., Electric Light Company. 

Mr. Charles F. Pollock, the affable and 
wide-awake seeretary of the Electric Mutual 
insurance Company, is enjoying a fortnight’s 
vacation in the hunting fields of northern 
Maine. 

Boston Electric Club.—The annual meet- 
ing of this club will be held at its rooms on 
the evening of Thursday, December 11, at 
8 o’clock. Very important business will be 
transacted at this meeting, including the 
clection of officers for 1891. 

Messrs. Claflin & Kimball, New England 
igents for the Mather Electric Company and 
Perkins’ Electric Lamp Company, have re- 
moved from No. 105 Summer street to large 
and comfortable quarters in the Shoe and 
Leather Association Building, on Bedford 
und Kingston streets, this city. 

intermediate Speed Regulator which was 
illustrated and described on page 184 in the 
ELECTRICAL Review of December 6, has 
ulready attracted considerable attention and 
favorable criticism among the electric light 
people of this section. This meritorious de- 
vice is manufactured by the T. M. Foote 
Regulator Company, o. 269 Franklin 
street, this city. 

East Bridgewater, Mass.— Recent advices 
from the above named town state that ‘‘a 
manufacturer of electrical appliances has 
applied for a long lease of the factory build- 
ings formerly occupied by the Brayton Pet- 
roleum Engine Company.” 

Tnomaston, Me.—An electric street rail- 
way is being projected between the above- 
named town and Camden, Me. It is re- 
ported that the projectors of this enterprise 
are the capitalists who built the electric road 
from Augusta to Hallowell, Me. 

Northbridge, Mass.—Articles of incorpora- 
tion have been granted to the Whitinsville 
Street Railway Company to conduct an elec- 
tric street railway at Northbridge, Mass., 
and to extend to Whitins’ Station, a distance 
of 144 miles. 

_The Standard Electric Time Company, of 
New Haven, Conn., has justly earned an 
enviable and widespread reputation for the 
reliable and serviceable electric time system 
it has introduced in a large number of cities 
and towns. The company has been success- 
ful also in the installation of its time system 
in factories, hotels, club houses and large 
mercantile establishments. Mr. . we 
Warner, of Ansonia, is the inventor of this 
time system. 

The Boston Electric Light Company has 
been an active and successful corporation 
from the day it introduced its first electric 
light in this city; yet, to-day, the company 
is passing through the most tryin period 
of its experience, as its present facilities, 
although enormous, are insufficient to meet 
the demand for arc and incandescent electric 
lights and electric power. Less than two 
months ago the company increased the light- 
ing capacity of its stations on Ferdinand and 
Summer streets by adding three 650 light 
incandescent machines, and also several 
large arc light dynamos; and now prepara- 
tions are being made at both stations for an 
additional increase of electric light and 
power machines. 

Manchester, N. H.—Advices from the 
above-named city, under date of. December 
2d, state: A company is to develop the 
water-power at Kelley’s Falls on the Pis- 
cataquog River, for the purpose of. operat- 
ing a new electric light plant, to be devoted 
wholly to incandescent lighting. A 12-foot 
dam has been built, and two large Rodney- 
Hunt turbine wheels have been put in, leav- 
ing room for two more. An effort will be 
made to bring new industries to the section 
to be supplied with electric power. Wires 
will be strung to this city. 

Pittsfield, Mass.—It is reported that a new 
electrical enterprise will soon be inaugurated 
in the above-named city, which is to be in- 
Corporated under the name of the Stanley 
Electric Manufacturing. Company. - The 
company’s interests will be managed by Mr. 
William Stanley, Jr. 

Crosby Steam Gage and Valve Company 
of this city, has favored me with a copy of 
its new catalogue. It is a handsome book, 
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and is profusely illustrated with artistic en- 
gravings of the useful products manufac- 
tured by the enterprising and successful 
company named above. mong the many 
specialties set forth in the catalogue (186 
pages), the Crosby steam engine indicator 
has several pages of interesting matter (illus- 
trated) devoted to a comprehensive descrip- 
tion of its general construction. Many of 
our readers are familiar with the merits 
by the Crosby indicator and will 
recall to mind that it received the highest 
award—a gold medal—at the Paris Exposi- 
tion of 1889. This indicator is now in use in 
nearly every electric light station in the 
United States and Canada; and it is being 
extensively adopted abroad wherever its 
peculiar methods have become known. 

The Holtzer-Cabot Electric Company, of 
this city, is entitled to congratulation on the 
remarkable success of its Volunteer safety 
burner, better known to the trade as the 
**Volunteer Pendant.” It is undoubtedly 
one of the most reliable and durable electric 
gas-lighters on the market, and is rapidly in- 
gratiating itself in public favor, as is evinced 
by its enormous sale during the past three 
months. One order alone from a Western 
customer received last week called for five 
thousand ‘‘Volunteer Pendant” burners. 

The Russell Electric Company, of this city, 
has absorbed the Russell Electric Lamp 
Company and the former, with virtually the 
same officers and capital ($300,000), succeeds 
to all the patents, franchises, contracts, etc., 
etc., owned by the latter. The company 
has just completed the first lot of its new 
style arc lamp, solely intended for interior 
use, being specially suited for corridors or 
rotundas of large halls, hotels, theatres, 
clubs, etc., etc. This new lamp is 20inches 
in length and the globe about nine inches 
from top to base. Lamp is about one-third 
the size the Russell Company’s Standard 
lamp. It is guaranteed to burn eight hours 
or longer on either a six or eight ampere 
current. The “B. & 8S.” Electric Equip- 
ment Company, New York city, has been 
appointed agents for the Russell Electric 
Company for States of New York, New 
Jersey aud Pennsylvania. W.1.B. 

Boston, Dec. 6. 


OUR CHICAGO LETTER. 


A License was granted by the Secretary of 
the State to the Bear Magneto Electric Com- 
pany, of Chicago, to do a manufacturing and 
general light, heat and power business. The 
concern is capitalized for $3,000,000, and has 
among its incorporators 8. J. M. Bear, ex- 
city engineer, Norway, and Franklyn Bab- 
cock. Great claims are made by the inven- 
tor, Mr. Bear, for a new type of dynamo 
which the company will place on the mar- 
ket. The new machine has a double revolv- 
ing armature. 

The Trouble between the City Council of 
Burlington, Iowa, and eastern capitalists 
who hold a franchise for an electric street 
railway in this city has been adjusted in a 
satisfactory manner and work will begin at 
once on the construction of the road. 

Chicago, December 6. D. B. D. 


PERSONAL. 

Mr. T. Jefferson Coolidge, Jr., of Boston, 
has entered the Thomson-Houston directory. 

Inventor F. W. Royce, of Washington, D. 
C., came over to the metropolis last week to 
look after the collection of some Irish divi- 
dends, and received a cordial welcome from 
his many friends hereabouts. 

Mr. Stephen D. Field has just returned 
from an eight weeks’ visit to his old stamp- 
ing ground, California. ‘‘I was pleased to 
find,” says Mr. Field, ‘that all the elec- 
trical work I did 11 years ago in San Fran- 
cisco has withstood the test of time and is 
still in service. The annunciator plant in 
the Grand Hotel, San Francisco, was the 
second installation of the kind in America. 
I put it in in 1868, and it is still in daily 
use,” 

Mr. H. J. W. Dam, a former New Yorker, 
.was an enthusiastic student of electricity 
and member of the Electric Club. For the 
past two years or more he has been a resi- 
dent of London, and in a recent issue of the 
New York Sun he is mentioned as follows: 


The story connecting Henry J. W. Dam, 
the American journalist in London, with the 
‘* Jack the Ripper ” scare is the veriest bosh. 











.Dam is a gifted writer, and, though usuall 


an indolent man, is indefatigable when h 
interest in any subject is aroused. It was so 
aroused during the Whitechapel stir, and 
Dam almost lived in the slums while endeav- 
oring to catch the murderer. More than 
any other man he stirred the police to un- 
precedented energy and watchfulness, and 
as a result of his studies he wrote many 
notable descriptive sketches of the region 
and people of Whitechapel. His work was 
— and legitimate from beginning to 
end. 


Telephonic Fire Alarms. 

George C. Hale and Albert Barrett, of 
Kansas City, Mo., have patented a combined 
telephone and fire alarm system. Provisions 
are made for turning in a signal by audible 
or visual indications and for establishing 
telephonic communication between fire head- 
quarters and outlying stations and maintain- 
ing it free from interruption until the com- 
munication is understood. When a fire 
signal is being transmitted the telephonic 
apparatus is automatically cut out. When 
the signal is completed and recorded, tele- 
phonic communication is again possible and 
oral particulars respecting the fire may be 
given. 








Traveling Contact for Electric Railways. 

In the accompanying engraving is illus- 
trated an improvement in traveling contacts, 
invented by Arthur W. Adams, of Kansas 
City, Mo. The invention is designed to 
provide a greater surface of contact than is 
afforded by the trolley wheel ordinarily em- 
ployed to connect the car motor into circuit 
with an overhead wire, and at the same time 
retain the advantages offered by such wheels 
of offering but little frictional resistance and 





creating but little wear on the conductor, 


.The invention will be understood on inspec- 


tion of the drawing, H representing the arm 
supported upon the top of the car, and C a 


belt formed of metallic links concaved so as 


to embrace the conductor, as shown in Fig. 
8, and spanning two light wheels, A A’. 
Instead of a belt formed of links, two spiral 
springs run over double-grooved pulleys, as 
illustrated in Fig. 2, may be used, these 
springs acting as belts and rolling upon the 
surface of the conductor. A superficial elec- 
tric contact, extending throughout the entire 


‘length of the belt, is made with the overhead 


conductor, resulting in a large reduction of 
the resistance between the conductor and the 
collector, 





Big Electric Business. 

The central station lighting department of 
the Chicago office of the Thomson-Houston 
Electric Company sold during the month of 
November apparatus for 7,200 incandescent 
lights and 290 arc lights. The apparatus 
shipped from that office during November 
was for 1,074 arc lights, 24,175 incandescent 
lights and 41 horse-power in electric motors. 








St. Louis Water Power Company. 


The official announcement has been made 
of the transfer of the entire stock of the 
St. Louis Water Power Company, which 
owns the great water power of the St. 
Louis River, above Duluth, to a syndicate 
composed of Duluth, Eastern and English 
capitalists. The purchase price is $1,000,000, 
and the new company will spend another 
miilion in building dams and otherwise im- 
proving the power so it can be utilized. The 
chief owner of the old company was Jay 
Cooke, and associated with him were sev- 
eral Philadelphia and some Western men. 

The’ purchasers are E. L. Emery, J. H. 
Triggs, F. E. Kennedy, J. A. Taylor and 
Dr. J. A. Smealie, of Duluth ; F. J. Stevens, 
Boston ; Sumner and Albert Wallace, Roch- 
ester, N. Y.; George W. Lane, Salem, 
Mass., and Reginald Bolton, London, Eng- 
land, the latter representing other English 
capitalists. The new company acquires 
several thousand acres of land which lie on 
both sides of the river, and extend along the 
Dalles of the St. Louis, from Fond du Lac 
to above Thompson, eight miles in all. 

One of the plans of the company is. to 
supply electric power to Duluth, Superior 
and all the manufacturing suburbs of those 
places. 
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A Model English Electric Light 
Installation. 

The famous exhibition of waxwork known 
as Madame Tussaud’s, London, is now hand- 
somely illuminated by electric light. The 
installation was designed by Mr. Gisbert 
Kapp. The plant consists of two 16 horse- 
power Otto gas engines driving 20 kilowatt 
shunt wound continuous current dynamos, 
running at 650 revolutions per minute, at a 
voltage of 110 to 140 volts. There are two 
main storage batteries of 112 cells, the joint 
capacity of which is 1,000 ampere hours, 
and asmall supplementary battery of 240 
ampere hours. Great care has been taken 
to prevent vibration of the building; a bed 
of concrete 18 inches thick was first laid, 
upon which was placed a layer of cocoa-nut 
fiber 5g inch thick reduced by pressure of 
the superincumbent mass to 4g inch. Upon 
this, as a preventive of entrance of moisture, 
was laid a.layer of sheet lead in one un- 
broken surface. Upon the lead was placed 
nine inches of brickwork, laid loose without 
mortar. Upon the brick layer was laid the 
concrete foundation forming the floor of the 
engine-room, into which was cemented the 
bolts for the machinery. These provisions 
are said to have resulted in perfect immunity 
from vibration in the building. Every room 
is served with three distinct circuits, alter- 
nate lamps being connected in different cir- 
cuits, and a distinct group of lamps being 
supplied by a ‘‘ panic” battery. Nosoldered 
joints were permitted. Every lampor group 
has an unbroken wire running direct trom 
the ceiling rose to the tuse-box. Each of the 
three circuits has an independent fuse-box 
on each floor. ‘Lhere are no switches except 
in the engine-room. The switchboard is 
placed in a compartment by itself in the 
engine-room. ‘Ihe two main circuits are 
known as the ‘‘ blue” and the ** black ” cir- 
cuits. There are 20 switches, 10 to the 
blue and 10 to the black. The third, or 
‘*red,” circuit—the panic circuit—is con- 
trolled by its own switch, and is so arranged 
that the small set of accumulators can be 
thrown upon the lamp circuit or the dy- 
namo when charging—vone or the other, but 
not together. The panic circuit is kept or- 
dinarily always on all through the night. 
There are about 3v0 incandescent lamps 
in all, besides four are lamps—one of the 
latter being 4,000 candle-power. The wires 
have all been calculated for a current density 
of 500 amperes per square inch section only, 
and are of the highest class Silvertown insu- 
lation. The insulation tests have been care- 
fully made, and also each separately calcu- 
lated upon the basis of numberof lamps, 
according to the Phenix rules. The tests 
have been made by Goolden’s ohm-meter 
and have proved extremely satisfactory, in 
most cases being half as much again and in 
some cases double as much as the rules re- 
quire—averaging from 370,000 to 1,000,000 
ohms insulation resistance. 








BOOK NOTICES. 

‘* Journal of the American Chemical So- 
ciety” for October has been received. 

‘‘The Thirty-first Annual Report of the 
Trustees of the Cooper Union for the Ad- 
vancement of Science and Art” has been 
received. 

‘‘The Teaching and History of Mathe- 
matics in the United States,” by Florian 
Cajori, M. S., has been received. It is one 
of the publications of the government 
bureau of education, and is rich in statistics 
on the subject of which it treats. 

‘‘Handy Lists of Technical Literature, 
Part Ila. Electricity and Magnetism,” has 
been received from the compiler, H. E. 
Haferkorn, Milwaukee. This is the first 


attempt to catalogue electrical literature 
published between 1880 and October, 1890, 
in a practical and convenient form. To the 
student and to any one accustomed to go 
into researches in any special branch of elec- 
trical work this is an invaluable aid. Our 
only unfavorable criticism is that the list of 
electrical weeklies and monthlies might have 
been made a little more complete and exact. 


‘* A Treatise on Electro-Metallurgy, by W. 
G. MacMillan,” has been received from the 
J. B. Lippincott Company. This is one of 
the new books of the season, and has the 
advantage of having been written by a prac- 
tical chemist and metallurgist, The treat- 
ment of the subject is technological rather 
than technical, and unnecessary descriptive 
detail is omitted. Some very valuable tables 
are included in the work. ‘The book should 
immediately take rank as among the best of 
the many works on the subject. 














«*, The telephonic administration in 
Sweden is buying up outside companies. 

«*, The Berlin Telephone Company has 
14,000 subscribers, while all France has only 
12,800. 

«*, A telephone exchange was opened at 
Dijon, France, on November Ist, starting 
with 99 subscribers. 

»*, Durham and Raleigh, N. C., areto be 
connected by telephone. The line will be 
in operation within ninety days. 

x", W. H. Wright, of Providence, R. I., 
last week succeeded Henry L. Bull as mana- 
ager of the Newport office of the Providence 
Telephone Company. 

»*, As ’93 approaches rumors about tele- 
phone schemes grow numerous. Our advice 
to prospective new telephone companies is 
to look before they leap. 

»*, The Mayor and City Council, of Bal- 
timore, Md., have entered suit in the city 
court against the Chesapeake and Potomac 
Telephone Company, claiming $10,000 dam- 
ages fur non-payment of taxes on 100 shares 
of the capital stock of the corporation for the 
years 1886, 1887, 1888 and 1889. 

»*, The New York & Pennsylvania Tele- 
graph & Telephone Company has a con- 
struction force at work extending its long 
distance line to Warren, Pa., which will be 
within earshot of Boston and Chicago within 
a short time. Bradford and Olean will be 
connected with the line early next spring. 

«*, The National Telephone Company, 
Limited, of England, announce that the 
trunk line between the London, Manchester, 
Liverpool and Birmingham exchanges is 
now open to the public. The charge for 
three minutes’ conversation is 3s. to Man- 
chester and Liverpool, and 1s. 6d. to Bir- 
mingham. 

»*, Mr. Charles Wilson, superintendent 
of the Chicago Telephone Company, has 
been promoted to the position of general 
superintendent. Mr. Wilson is one of the 
practical men in the service, having invented 
many valuable improvements, and will be 
congratulated on all sides for his deserved 
promotion. 

«*, The New England Telephone Com- 
pany has finished the rebuilding of its line 
to Chesterfield, Vt., the new route being 
some three miles shorter than the old. The 
poles are of sufficient strength to carry the 
new metallic long-distance line which is to 
connect Bellows Falls, Brattleboro and 
Keene with Bosion. Work has now been 
begun on the reconstruction of the Wilming- 
ton line. 

«*, The Albany, N. Y., common council 
last week received a communication from 
vice-president A. B. Uline, of the Hudson 
River Telephone Company, in which it is 
stated that the company intends to erect a 
fire-proof building to be used as a telephone 
exchange in Albany. Permission was asked 
of the aldermen to put the wires in under- 
ground conduits. Negotiations are in pro- 
gress for the purchase of a site for the 
building. 

»*, The following towns are now tele- 
phonically connected with Paris: Lille, 
Rouen, Havre, Elbeuf, Rheims, Lyons and 
Marseilles, and, in addition, one foreign 
city, viz., Brussels. It is also proposed to 
connect with the capital, Amiens-Arras, Lille, 
St. Quentin, Orleans and Troyes, while anew 
network is projected with Epinal as its cen- 
ter. There are about 8,000 subscribers in 
Paris, 1,800 having joined during the cur- 
rent year. In the province there are only 
about 6,000 subscribers. After the comple- 
tion of lines in hand, there will be 22 dis- 
tributing systems in the neighborhood of 
Paris, 50 local systems (including two in 
soe 20 connections with other towns, 
and 12 installations for long distances from 
Paris. The telephone connection with Lon- 


don is expected to be completed early next 
month. 
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A Question in Metallurgy. 

The following reply is supplied by The 
Mechanical News to an enquiry as to whether 
one metal can be changed into another: A 
metal may be replaced by another metal ; a 
fact which might be illustrated in a mechan- 
ical way by taking a wooden beam out of a 
building and putting one of another kind in 
its place. That would not be turning one 
kind of wood into another by any means. 
It is even possible to replace a metal in a 
compound by other substances. But that 
proves nothing. We may put a piece of 
cast-iron into the ordinary pickling solution 
of the foundries, and, after a long time, 
upon taking it out we shall find that to all 
appearances it has turned into a kind of hard 
plumbago or graphite. It is certainly no 
longer iron, since it does not possess the 
weight, nor color, nor body of the iron. 
Indeed it has lost nearly all its metallic prop- 
erties. By closer investigation it is found 
that nearly all of the metallic iron has been 
dissolved and the graphite remains behind, 
holding the shape of the casting perfectly. 
It isa pretty little piece of hocus pocus, but 
it does not prove anything. If all the pickle 
used was to be saved, it would be found that 
it contained the iron which the casting had 
lost, and its weight added to that of the 
graphite would equal that of the original 
casting. 

When iron is put into a cupper solution, 
containing, say, sulphate of copper, the acid 
deposits the copper and dissolves iron. This 
accounts for the instant blush of copper on a 
knife blade when it is put into a bath of sul- 
phate ofcopper. A thin film of iron is taken 
away, and a film of copper left in its place. 
This accounts for a part of the facts with- 
out any necessity for supposing that there is 
any transmission of one metal into another, 
If this process of dissolving iron and throw- 
ing down copper in its place be continued 
for a long time, there is nothing to prevent a 
complete replacement of one metal by the 
other. Reasoning from the action of the 
pickling liquid, we should suppose that the 
copper would not prove upon assay to be 
perfectly pure. It would probably seem so. 
The inference would be that the iron would 
leave its carbon behind to be mingled with 
the copper, and that the deposited copper 
would be sufficiently porous to permit the 
solution to reach the enclosed iron. It must 
be understood that in both the cases mentioned 
the action begins at the surface and slowly 
extends toward the center. 

Buy why should not our correspondent 
try the experiment for himself? A pound 
of sulphate of copper dissolved in water is 
not costly, and a small piece of steel, like a 
knife blade, could be suspended init. As 
the solution changed from blue to green, it 
would mark the replacement of the copper 
by theiron. But if the relative quantity of 
solution be large, this change would not be 
noticed. Should it take place, more copper 
crystals would have to be added, or a new 
solution made so as to keep up the action. 

As to the hardening, that is another ques- 
tion, in regard to which it is safe to say that 
it is not a lost art. It is said that the an- 
cients knew how to harden copper so that 
they could cut stones with it, and use it as 
we do steel. Well, they did cut stones with 
copper, and they cut glass with it, and so do 
we today. But it is not done by hardening 
the copper. Emery and a copper tube are a 
first-class means for boring glass. A copper 
lap will slit an iridosmium point on a gold 
pen as neatly asa knife a piece of cheese. 
But it is not because the copper is hard. The 
vases and many other stone objects made by 
the ancient Egyptians proved that they used 
this method of working. But among the 
thousands of tools used by them which have 
been found, none of the hard copper has 
come to light. Even the easily perishable 
steel and iron tools have come down to us, 
but not the hard copper. These are some of 
the reasons why we do not believe in it very 
much. What we want is to see and test 
some of it. Let those who are so certain 
bring out a good hard drill or an axe made 
of it. Let us have a chance to test it. Until 
a sample of the tempered copper is pro- 
duced, it is safe to reserve a decision. ‘The 
known facts are rather against it, and it is 
fairly certain that the ancients knew nothing 
of it. When the modern man can bring on 
the tempered copper that will hold an edge 
something like steel, everybody will be glad 
to know about it, and there will be no small 
amount of money made out of the invention. 





The German Postmaster-General, Herr 
Stephan, issued a general order for facili- 
tating the rapid despatch by telegraph 
of the speech from the throne, delivered 
recently at the opening of the Prussian Diet. 
The number of telegraph clerks at the chief 
office was doubled on that occasion. 


Fallacies about Electro-Magnets. 





ABSTRACT OF A CANTOR LECTURE BY PROF. 
SILVANUS P. THOMPSON. 





In spite of Joule and of the laws of trac- 
tion, showing that the pull is proportional 
to the area, you have this anomaly—that if 
you take a bar magnet having flat-ended 
poles, and measure the pull which its pole 
can exert on a perfectly flat armature, and 
then deliberately spoil the truth of the con- 
tact surface, rounding it off, so making the 
surface gently convex, the convex pole, 
which only touches at a portion of its area 
instead of over the whole, wiil be found to 
exert a bigger pull than the perfectly flat 
one. It has been shown by various experi- 
menters, particularly by Nicklés, that if you 
want to increase the pull of a magnet with 
armatures, you may reduce the polar surface. 
Old steel magnets were frequently purposely 
made with a rounded contactsurface. ‘Chere 
are plenty of examples. Suppose you take 
a straight round core, or one leg of a horse- 
shoe, which answers equally, aud take a flat- 
ended rod of iron of same diameter as an ar- 
mature ; stick it on endwise, and measure 
the pull when a given amount of ampere 
turns of current is circulating round. Then, 
having measured the pull, remove it and file 
it a little, so as to reduce it at the edges, or 
take a slightly narrower piece of iron, so 
that it will actually be exerting its power 
over a smaller area, you will get a greater 
pull. What is the explanation of this extra- 
ordinary fact ? 

Take an electro-magnet and round off one 
pole leaving the other flat, then place a flat 
armature across the poles. Which end of 
the armature will be detached first? 

If you were going simply by thc square 
inches, you would say this square end will 
stick on tighter; it has more gripping sur- 
face. But, as a matter of fact, the other 
sticks tighter. Why? Weare dealing here 
with a magnetic circuit. There is a certain 
total magnetic reluctance all round it, and 
the whole number of magnetic lines gener- 
ated in the circuit depends on two things— 
on the magnetising force, and on the reluct- 
ance all round; and, saving a little leakage, 
it is the same number of magnetic lines 
which pass through both legs of the magnet, 
but owing to the fact that there is a better 
magnetic contact at the rounded pole, the 
number of lines per square inch runs up 
higher at that point. 

Let me show you yet another experiment. 
This is the same electro-magnet which has 
one flat pole and ove rounded pole. Here is 
an armature, also bent, having one flat and 
one rounded pole. If f put flat to flat and 
round to round and pull at the middle, the 
flat to flat detaches first; but if we take 
round to flat and flat to round, we shall prob- 
ably find they are about equally good—it is 
hard to say which holds the stronger. 

I now pass to the consideration of the at- 
traction of a magnet on a piece of iron at a 
distance. And here I come to a very deli- 
cate and complicated question. What is the 
law of force of a magnet, or electro-magnet, 
acting ata point some distance away from 
it? I have a very great controversy to wage 
against the common way of regarding this. 
The usual thing that is proper to say is, that 
it all depends on the law of inverse squares. 
Now, the law of inverse squares is one of 
those detestable things needing to be abol- 
ished, which, although it may be true in ab- 
stract mathematics, is absolutely inapplica- 
ble with respect to electro-magnets. What is 
the law of inverse squares? We had better 
understand what it is before we condemn it. 
It is a statement to the following effect: 
That the action of the magnet (or of the pole, 
some people say), at a point at a distance 
away from it, varies inversely as the square 
of the distance from the pole. There is a 
certain action at one inch away. Double the 
distance, the square of that will be four, and 
inversely the action will be 14; at double the 
distance the action is 14; at three times the 
distance the action is }, and so on. You just 
try it with any electro-magnet; nay, take 
any magnet you like, and unless you hit 
upon the particular case, I believe you 
will find it to be universally untrue. Ex- 
periment does not prove it. Coulomb, who 
was supposed to establish the law of 
inverse squares by means of the torsion 
balance, was working with long thin 
needles of specially hard steel, carefully 
magnetized so that the only leakage of mag- 
netism from the magnet might be as nearly 
as possible leakage in radiating tufts at the 
very ends. He practically had point poles. 
When the only surface magnetism is at the 
end faces, the magnetic lines leak out like 
rays from a center, in radial lines. Now the 
law of inverse squares is never true except 
for the action of points ; it isa point law. If 
you could get an electro-magnet, or a magnet 
with poles so small in proportion to its length 
that you can consider the end face of it as 
the only place through which magnetic lines 
leak up into the air, and the ends themselves 
so small as to be telatively mere points; if, 
also, you can regard those end faces as some- 
thing so far away from whatever they are 
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going to act upon that the distance between 
them shall be large compared with their size, 
and the end itself so small as to be a point, 
then, and then only, is the law of inverse 
squares true. It is a law of the action of 
points, Whatdo we find with electro-mag- 
nets? Weare dealing with pieces of iron 
which are not infinitely long with respect to 
their cross-section, and generally pussessing 
round or square end faces of definite magni- 
tude, which are quite close to the armature, 
and which are not so infinitely far away that 
you can consider the polar face a point as 
compared with its distance away from the 
object upon which it is to act. Moreover, 
with real electro-magnets there is always 
lateral leakage. The magnetic lines do not 
allemerge from the iron through the end 
face. Therefore, the law of inverse squares 
is not applicable to that case. What do we 
mean by a pole, in the first place ? We must 
settle that before we can even begin to apply 
any law of inverse squares. When leakage 
occurs all over a great region, as shown in 
this diagram, every portion of the region is 
polar. The word poiar simply means that 
you have a place somewhere on the surface 
of the magnet where filings will stick on, 
and if filings will stick on to a considerable 
way down toward the middle, all that region 
must be considered polar, though more 
strougly at some parts thanatothers. Ther 
are some cases where you can say that the 
polar distribution is such that the magnetism 
leaking through the surface acts as if there 
were a magnetic center of gravity a little 
way down, not actually at the end; but cases 
where you can say there is such a distribu 
tion as to have a magnetic center of gravity 
are strictly few. 

The pull of the electro-magnet on its arma- 
ture is not proportional to the distance, nor 
to the square of the distance, nor to the 
cube, nor to the fourth power, nor to the 
square root, nor to the three-halfth root, nor 
tu any other power of the distance whatever, 
direct or inverse, because you find, as a 
matter of fact, that as the distance alters 
something else alters too. if your poles 
were always of the same strength, if they 
did not act on one another, if they were noi 
affected by the distance in between, then 
some such law might be stated. Lf wecould 
always say, as we used to say in the old 
language, *‘at that pole,” or ‘‘at that point,’ 
there are to be considered so many ‘‘units of 
magnetism,” and at that other place so many 
units, and those are going to act on one 
abother; then you could, if you wished, cal 
culate the force by the law of inverse 
squares. But that does not correspond to 
anything in fact, because the poles are not 
points, and, further, the quantity of mag 
betism on them is not a fixed quantity. As 
soon as the iron armature is brought near the 
pole of the electro-magnet there is a mutual 
interaction; more magnetic lines flow out 
from the pole than before, because it is 
easier for magnetic lines to flow through 
iron than through air. 

Here is a paradoxical experiment. I have 
here a bar electro-magnet, which we will 
connect to the wires tbat bring the exciting 
current. In front of it, and ata distance 
from one end of the iron core, is a small 
compass needle with a feather attached to it 
as a visible indicator, so that when we turn 
on the current the electro-magnet will act 
on the needle, and you will see the feather 
turn round. It is acting there at a certain 
distance. The magnetizing force is mainly 
spent not to drive magnetism round a circuit 
of iron, but to force it through the air, 
flowing from one end of the iron core out 
into the air, passing by the compass needle, 
and streaming round again, invisible, into 
the other end of the ironcore. It ought to 
increase the flow if we can, in any way, aid 
the magnetic lines to flow through the air. 
How can I aid this flow? By putting on 
something at the other end to help the mag- 
netic lines to get back home. Here is 
a flat piece of iron. Putting it on here at 
the hinder end of the core ought to help the 
flow of magnetic lines, you see that the 
feather makes a rather larger excursion. 
Taking away the piece of iron diminishes 
the effect. So, also, in experiments on trac- 
tive power, it can be proved that the adding 
of a mass of iron at the far end of a straight 
electro-magnet greatly increases the pulling 
power at the end that you are working 
with ; while, on the other hand, putting 
the same piece of iron on the front end as a 
pole-piece greatly diminishes the pull. Here, 
clamped to the table, is a bar electro-magnei 
excited by thecurrent; and hereisasmall piece 
of iron attached to a spring balance, by 
means of which I can measure the pull re- 
quired to detach it. With the current which 
1 am employing the pull is about two and « 
half pounds. I now place upon the fron! 
end of the core this block of wrought iron ; 
it is itself strongly held on; but the pull 
which it itself exerts on the small piece of 
iron is small. Less than half a pound suf- 
fices to detach it. I now remove the iron 
block from the front end of the core, and 
place it upon the hinder end. And now I 
find that the force required to detach the 
small piece of iron from the front end is 
about three and a half pounds, instead of two 
and a half pounds. The front end exerts 4 
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bigger pull when there is a mass of iron at- 
tached tothe hinderend. Why? The whole 
iron core, including its front end, becomes 
more highly magnetized, because there is now 
a better way for the maguetic lines to emerge 
at the other end and come round to this. In 
short, we have diminished the magnetic re- 
juctance of the air part of the magnetic cir- 
cuit, and the flow of magnetic lines in the 
whole magnetic circuit is thereby improved. 
So it was also when the mass of iron was 
placed across the front end of the core ; but 
the magnetic lines streamed away backwards 
from its edges; and few were left in front to 
act upon the small bit of iron. So the law 
of magnetic circuit action explainsthis anom- 
alous behavior. Facts like these have been 
well known for a long time to those who 
have studied electro-magnets. In Sturgeon’s 
book there is a remark that bar magnets pull 
better if they are armed’ with a mass of iron 
at the distant eud, though Sturgeon did not 
see what we now know to be the explanation 
of it. The device of fastening a mass of iron 
to one end of an electro-magnet in order to 
increase the magnetic power of the other end 
was patented by Siemens in 1862. 








Crosby Batteries Win an Award. 

The very complete and interesting exbibit 
of Crosby batteries at the American Insti- 
tute Fair, recently described in the ELEc- 
TRICAL Review, has secured the highest 
award from that organization fcr all the 
batteries manufactured by the Crosby Elec- 
tric Company. 

The Crosby Electric Company have re- 
cently succeeded in purchasing the business 
of the Federal Electric Company, heretofore 
carried on at 10 Cedar street, New York, to- 
gether with their stock and the patents under 
which their goods are manufactured. This is 
another advance in the expansion of the busi- 
ness of the Crosby Electric Company. Their 
handsome building at 87 and 89 South 
Fifth avenue presents a bustling scene of 
activity at all times. 

2 > e—__—__ 
Rule for Eleciric Bell Fitting. 
To THE Eprror oF ELEcTRICAL REVIEW: 

In the fitting of electric bells, signals, in- 
dicators, fire aud burglar alarms, gas lighting 
apparatus, etc., and more especially in re- 
pairs, renewals or additions thereto, it is of 
great importance to be able to distinguish 
** battery wires,” ¢. e., wires leading direct 
from or to the battery, from *‘‘ conuecting 
wires,” ¢. ¢., wires running between pushes 
and indicators, indicators and bells, alarms 
and bells, etc. 

I have devised a rule (see p. 56, ‘‘ Practical 
Electrical Notes,” 2d Ed., Spow) the adop- 
tion of which enables ‘* connecting wires ” 
to be distinguished at a glance from ** battery 
wires,” and, what is more, ‘*+battery wires” 
and ‘‘— battery wires” are clearly indicated. 

My rule is as follows: 

‘* All wires leading from the + pole of the 
battery to any push, etc., should be of a 
plain bright color (say white, yellow or red); 
all wires running between apparatus—‘ con- 
necting wires’—should have a covering in 
which two or more colors are blended ; and 
all wires leading direct back to the battery 
should be of a plain dark color—preferably 
black.” 

The adoption of this rule by electric bell 
fitters would, I beg to suggest, save much 
valuable time which is now wasted in what 
is generally termed ‘‘ testing.” —Yours faith- 
fully, W. Perren Maycock, 

A. M. Inst. E. E. 

Croydon, England, Nov. 16, 1890. 

This is not a new idea here in America, 
although it may be in England. The major- 
ity of American electric bell-hangers fur- 
nish their wiremen with a little card on 
which are printed in colors small lengths of 
the various wires used. One will be marked 
“battery,” another ‘‘ connections,” others 
“« gas lighting,” ‘‘ annunciatur,” etc. While 
absolute conventions in regard to this kind 
of wiring have not been universally adopted, 
the practice is rather uniform and is becom- 
ing more so every day. Some bell-hangers 
object to telling ‘‘ outsiders” about their 
wiring and the kinds of wire used. 
>_>- 

.... A deed was recorded in Washington, 
D. C., on November 28th, by which W. N. 
Armstrong, of New York, as referee, con- 
veyed, for a consideration of $890,000, to 
Joba W. Mackey, of Virginia City, Nev., 
all the rights, franchises and privileges of 
the Bankers’ and Merchants’ Telegraph Com- 
pany, the Banker’s and Merchants’ Telegraph 
Company, of New Jersey ; the Bankers’ and 
Merchants’ Telegraph Company, of Penn- 
sylvania, and the Bankers’ and Merchants 
Telegraph Company, of Indiana, including 
the lines of the company from Washington 
to New York. 
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Hindrances to Scientific Progress. 


In Professor Mendenhall’s opinion the rela- 
tions between the scientific few and the non- 
scientific many in this country are not as satis- 
factory as they ought to be. He finds that, 
though individuals here and there are disposed 
to be very liberal in the eadowing of scientific 
schools and colleges, and though science is 
professedly held in very high honor, the 
community at large hardly seems to know 
how to distinguish between a true man of 
scieuce and a dilettante or charlatan. In 
many cases the latter more easily secures at- 
tention and credence than the best qualified 
scientific specialist. He finds, too, that scien- 
tific methods of thought are not permeating 
the community to the extent that might be 
expected, considering all that is suid iu praise 
of science and the extensive provision that is 
already made for imparting a knowledge of 
its principles. What are the obstacles that 











Fie. 
stand in the way of more favorable results ? 
The main fault all through, however its 
phases may vary, is that men of science, or 
many of them at least, are not sufficiently 
practical in their views and aims. They 
allow a great guif to form between them- 
selves and the non-scientific world, and re- 
gard the phenomenon with indifference, or 
even with complecency. They have an in- 


finite contempt for any science that aims at 
being popular ; and we are not sure that the 
efforts we have ourselves made to interest 
the public in scientific subjects have not en- 
countered in certain quarters a high disdain. 
Professor Mendenhall, who may be trusted 
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1.—A New Speep REGISTER. 


to by Professor Mendenhall will probably 
ask. Nobody wants you, we reply, says 
Popular Science Monthly, to bring down to 
popular comprehension that which cannot 
possibly be popularly comprehended ; but 
we do want you to have, and show that you 
have, an interest in the general advancement 
of knowledge, and that you regard your 
specialty, whatever it may be, as simply a 
higher development of forms of knowledge 
that are within the popular grasp, and as be- 
ing, if remotely, still vitally, connected with 
the practical concerns of life. If such 1s not 
the case, if, on the contrary, you are soaring 
in a region in which practical views have no 
place and no possible relevancy, then we 
make bold to say that your so-called science 
is merely a laborious and pretentious idleness. 
It is one thing to wander far afield in search 
of that which may at some time or another, 
if not immediately, prove of value to the 
human race. It is another and very different 
one to wander far afield for the acknowledged 
purpose of getting, not only beyond general 
comprehension, but beyond the sphere of all 
possible utility. The only condition on 
which science can claim the reverence of 
mankind is that it devotes itself 
to human service,and it rests with 
the serious students of science to 
make good this claim. In order 
that the relations between science 
and the age may be what they 
ought to be, the world at large 
must be made to feel that science 
is, in the fullest sense, a ministry 
of good to all, not the private 
possession and luxury of a few ; 
that it is the best expression of 
human intelligence, and not the 
abracadabra of a school ; that it 
is a guiding light, and not a 
dazzling fog. 





~_- 
A New Speed Register. 

The Speed Registering Com- 
pany, of Chicago, have put upon 
the market the instrument illus- 
trated herewith. All users of 
motive power have often felt the 
need of just such a device. 

The aim in the construction of 
this register was to procure a 
register and recorder of speed that would of 
necessity make itself invaluable as a means 
for keeping specd constantly up to astandard. 
The register, with its simplicity is complete, 
having asuperior eight-day marine clock 
(double spring) of Seth Thomas make, carry- 
ing a drum, upon which is put the record 
band. The workings of the shaft are regis- 
tered by the hammers that are lifted by lugs 
on meter gears, one every 100 revolutions, 
and one every 1,000 revolutions. The drum 
with the clock runs continually, accordingly 
the band being divided into 12 sections, and 
each section representing an hour, and frac- 
tions of an hour, the time of starting and 
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Fie. 2.—SPeED REGISTER, Record DIAGRAM. 


to know whereof he speaks, asserts that some 
men in their scientific disquisitions are 
‘* guilty of the crime of unnecessary and 
often premeditated and deliberately planned 
mystification.” Think of it for a moment— 
a man of science aiming not at being as lucid 
as possible, at bringing his ideas within the 
comprehensiun of as large a numberof persons 
as possible, but contrariwise trying to achieve 
the maximum of obscurity and the maximum 
of intellectual exclusiveness! The thought 
is really a painful one; and yet we may profit- 
ably dwell upon it, for it shows that scientific 
a like any other form of power, 
needs to be humanized if it is not to degener- 
ate into a selfish and pretentious tyranny. 
One thing which must always be set to the 
credit of the founder of the positive philoso- 
phy isthat he clearly saw the risk which 
pure science ran of losing itself in all kinds 
of refinements and specializations and ut- 
terly ignoring social claims and interests. 
Many are the passagesin which he has raised 
a note of warning on this ; and, to-day, we 
have the president of the American Associa- 
tion for the Advancement of Science telling 
us how seriously the warning is needed. 
How are we to bring down our speculations 
and researches to the level of popular com- 
prehension ? some of the mystifiers referred 


stopping is assuredly registered, as are all 
stoppages, giving exact time and duration of 
stoppages. 

-_e 


..- A complaint was filed in the United 
States Circuit Court, at San Francisco, on 
November 26, by the government of the 
United States against the Southern Pacific 
Railroad Company and the Central Pacific 
Railroad Company and the Western Union 
Telegraph Company. The object is to se- 
cure the cancellation of the lease of the Cen- 
tral Pacific to the Southern Pacific Company, 
and also to secure the cancellation of the 
lease of the Central Pacific’s telegraph lines 
to the Western Union Telegraph Company. 
In addition to the cancellation of the leases, 
the complaint demands that the live referred 
to be operated and maintained separately and 
independently, in accordance with the orig- 
inal agreement between the corporations and 
the government. In the document, which is 
withheld from publication until the court 
can issue the necessary processes, is the en- 

_tire history of the relations between the Cen- 
tral Pacific Railroad, and it is sought to 
show that the railroad company has violated 
its pledges to the government in the matter 
of re-leases referred to, 








--+. The American District Telegraph 
Company, of Omaha, Neb., has been sold 
and re-organized. 


. Four more wires will be strung be 
tween Dubuque and Sioux City, Iowa, by 
the Western Union. 


..-. The Western Union Telegraph Com- 
pany has 49 miles of wire in Knox County, 
Tennessee. This is assessed at $6,384, giv- 
ing a revenue of $66.83. 


..-» The American District Telegraph 

Company, of Council Bluffs, Iowa, bas been 
sold to Mr. Fred. Davis, who will devote his 
time to its management. 
* .... Telegraph poles are being placed 
along the line of the Kearney and Black 
Hills road from Kearney to Calloway, Neb., 
and telegraph service may be expected in a 
short time. 


.... The Board of Directors of the Phila- 
delphia, Reading and Pottsville Telegraph 
Company met last week at the office of the 
Reading Railroad Company, in Philadelphia, 
and elected A. A. McLeod as president of 
the company. 


.... Lewistown, Montena, is without tele- 
graphic communication. An old ygovern- 
ment line used to be strung from Townsend 
to Fort Maginnis via Lewistown. It was 
sold at auction and bid in by a granger, who 
took the wire down and also cut the poles 
down. He used this telegraph wire and 
poles to fence in his ranch. 


..-. The telegraph operators throughout 
the State of Georgia, are endorsing the bill 
introduced in the house last week by Rep- 
resentative Boifeuillet. The following is a 
communication handed to him upon his ar- 
rival in Macon : 

‘“*Macon, Ga., November 26.—Hon. J. 
T. Boifeuillet, Atlanta, Ga.—We, the under- 
signed telegraph operators of Macon and 
vicinity, hasten to express our utmost solici- 
tude for the speedy passage of the bill intro- 
duced by you in the House to-day, prohibit- 
ing railroad companies in Georgia from 
employing any telegraph operator under 
18 years of age, and who bas not had at 
least one year’s experience as an operator. 
Speaking trom experience, we are in full 
sympathy with the bill. 

‘*It is an indisputable fact that ,% of the 
terrible railroad disasters attributable to tele- 
graph operators in America are directly 
traceable to inexperienced and grossly igno- 
rant and incompetent boy operators. And 
we hold that travel is seriously imperiled on 
any road where such service is permissible. 

‘**Inthus tendering our endorsement of your 
measure, we faintly voice the earnest senti- 
ment of the fraternity, not alone in Georgia, 
but throughout the United States. The 
names hereto appended were all subscribed 
within an hour’s time.” A long list of names 
is appended. 

>_> 
Three Decisions, 

From our contemporary, The Office, we 
cull the following legal news : 

When a telegraph message is sent to one 
in the care of another, the company’s obliga- 
tion is fulfilled when they deliver the message 
to the one in whose care it was to be deliv- 
ered.—Western Union Telegraph Company 
vs. Young, Supreme Courtof Texas, 13 8. 
W. Rep., 985. 

In an action to recover for failure to 
deliver telegram summoning pbysician to 
attend plaintiff's wife, the damages alleged 
were loss of wife’s services. To recover it 
is necessary to show that the physician could 
have saved her life if the message had been 
delivered.—Western Union Telegraph Com- 
pany vs. Kendzora, Supreme Court of 
Texas, 13S. W. Rep., 985. 

The business of a messenger company 
being to carry parcels and deliver messages 
for a consideration, they become charged 
with the liabilities of a common carrier, and 
when they undertook to deliver a team of 
horses and a carriage, they were bound to 
know that the agent whom they employed to 
make the delivery was able to handle the 
team, and they are liable for damages result- 
ing from a runaway while in the custody of 
the messenger.—A merican District Telegraph 
Company vs, Walker, Court of Appeals of 
Maryland, 20 At. Rep., 1. 




















* * Newark, O., is to have a $50,000 
electric street railway. 


* * A Toledo, Ohio, firm is about to offer 
Jackson, Mich., $1,000 annually, for 19 years, 
for an electric street car franchise. 


* * An electric railroad between Rockland 
and Thomaston, Me., is now said to be a 
sure thing. Work will begin in a few days. 


* * The Street Railway, Light and Power 
Company’s power houseat Eau Claire, Wis., 
with all its machinery, was burned Decem- 
ber 1. Loss, $25,000; insured. 


* * The New York State Railroad Comg 
mission has approved the application of the 
Binghamton Street Railroad Company for 
permission to change the motive power on its 
entire route from horses to electricity. 


* * The Thomson Electric Welding Com- 
pany, of Lynn, Mass., has just built a ma- 
chine, su arranged, that, by means of series 
of interchangeable clamps it will be adapted 
to a great variety of work. It can, therefore, 
be used by many small manufacturers who 
could not afford to put in large plants. It 
will be especially useful in machine shops, 
repair shops, railway car shops, carriage and 
wagon works, shipyards or anywhere where 
welding of a greater variety and quantity is 
now done by the old forge method. 


* * A street railway company, whose line 
runs between Covington, Ky.,and Cincinnati, 
has arranged with the Suspension Bridge 
Company, whose bridge across the Ohio 
connects those places, to run an overhead 
electric system across the bridge. The terms 
are the payment to the Suspension Bridge 
Company of $32,850 for tolls per year and 
the assumption of responsibility for all dam- 
age resulting to vehicles or passengers from 
the construction of the electric wires across 
the bridge. The Street Railway Company 
will run 500 cars per day across the bridge. 


* * A certificate of the continuance of the 
corporate existence of the Buffalo, N. Y., 
Street Railroad Company, was filed with the 
Secretary of State last week. The term of 
the corporate existence of the company when 
first incorporated, on April 6, 1860, was for 
100 years. The certificate just filed extends 
the term of the corporate existence of the 
company for 899 years beyond the time 
named in the original articles of association 
of the company, or from April6, 1960. The 
company has a capital of $100,000, and the 
certificate of extension is signed by Richard 
W. Clay and Edward E. Dennister, of Phila- 
delphia, who, respectively, hold 495 and 500 
shares of the stock of the company. 


* * Among the decisions recently handed 
down in the supreme court were those of 
Fred. S. Potter vs. the Saginaw, Mich., 
Union Street Rai) way, and that of Sarah C. 
Barber against the same company. The 
cases were begun by these parties for the 
purpose of preventing the railway company 
from operating its road by electric power 
past their premises on the west side of the 
river, and have been pending for about a 
year. The hearing was had first before both 
of Saginaw’s circuit courts, and testimony 
was offered by over 100 witnesses. Argu- 
ments consumed several days, and Judges 
Edget and Gage rendered decisions in favor 
of the railway company. The cases were 
appealed to the supreme court and the decis- 
ions of the lower courts were affirmed. 


* * A press despatch dated Schenectady, 
N. Y., December 2, is as follows: ‘‘ The 
Edison General Electric Company bere has 
been putting in a new battery of boilers. 
This necessitated some temporary device for 
furnishing the immense works with steam. 
Superintendent Turner was equal to the 
He went to Albany and con- 


emergency. 
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tracted with Superintendent Hammond of 
the Delaware and Hudson Railroad for a 
locomotive, which arrived here this evening. 
It has been placed in the yard of the Edison 
works, and steam pipes are now being run 
from the locomotive to the main steam pipes 
leading to the company’sengines. The loco- 
motive is expected to furnish auxiliary 
power suffcient to run the entire works and 
keep the force of 3,000 men at work. Old 
mechanics here say this is the first time to 
their knowledge that a railroad locomotive 
has been thus utilized.” 


* * Prof. R. H. Thurston, in a recent 
article, gives a graphic description of what 
electricity will doin the near future. He 
says it will break up the present factory sys- 
tem, and enable the home worker once more 
to compete on living terms with great aggre- 
gations of capital in unscrupulous hands. 
Great steam engines will undoubtedly be- 
come generally the sources of power in large 
cities, and will send out the electric wire in 
every corner of the town, helping the sewing 
woman at her machine, the weaver at his pat- 
tern loom, the mechanic at his engine Jathe, 
giving every house the mechanical aids 
needed in the kitchen, the laundry, the ele- 
vator, aud atthe same time giving light and 
possibly heat in liberal quantity and intens- 
ity. He might very appropriately continue 
the list, and point out that the office man is 
likely as well to be benefited in the coming 
revolution, says The Office. There are a 
hundred things that electricity will ulti- 
mately doin and about offices, which are 
now clumsily done by other means. 





Removal of the Heisler Company. 

The proprietors of the Heisler system of 
long distance series incandescent electric 
lighting have found it necessary to transfer 
the manufacturing of their apparatus from 
St. Louis to their new and commodivus 
works located at Gloucester, New Jersey, 
where with enlarged space at their command, 
and increased facilities, they will be enabled 
in the future to meet the constantly increas- 
ing demand for their apparatus. 

The extensive introduction and adoption 
of this system within the past two years for 
commercial, street and alley lighting, has 
made it necessary to increase the manufac- 
turing facilities. It is recognized among 
those most interested in incandescent installa- 
tions, where itis necessary to distribute lights 
over large areas, that the Heisler system 
fully fills the requirements. The Heisler 
system’s merits are fully recognized and 
overcome very serious conditions by making 
it possible to distribute any number of lights, 
from 160 thirty-two candle-power lamps to 
the full capacity of the largest dynamos, 
over an area of territory that could only be 
covered by 50 miles of No. 8 B. & S. gauge 
wire, and suffer no drop in the candle-power 
of the lights, the lamps furthest away 
burning as brightly as those nearest the 
dynamo, and the loss due to the resistance 
of the line (8 B. & 8.) being equal only to 
32 candle power lamp per mile. 

The efficiency of the dynamo under these 
conditions makes it possible to obtain six and 
a half 32 candle power lights per mechanical 
horse-power expended, less the friction load 
of the dynamo, producing a white and bril- 
liant steady light. The improved automatic 
regulator used in connection with this system 
controls and maintains a steady and uniform 
light, and at the same time dispenses with 
all translating devices in the station and 
upon the circuits. The only device (other 
than the dynamo) used in the installation of 
the Heisler light is the improved combined 
automatic cut-out and lamp socket, a perfect 
device in itself, being adapted to hold any 
sized lamp from 10 up to 150 candle-power, 
containing no partsliable to get out of adjust- 
ment, and the cut-out feature is always ac- 
cessible for removal without the liability of 
interrupting the circuit while manipulating 
the same. The housing of the socket is com- 
posed of insulating material and the cut-out 
can be renewed at cost of less than one cent. 

Thecompany continues a St. Louis agency 
where there will be kept on hand a supply 
of lamps and materials for repairs, as well 
as emergency experts, whose duty it will be 
to look after the various installations west of 
the Mississippi River. Drexel Building, 
Philadelphia, will be the company’s head- 
quarters hereafter, 


PROGRESSIVE ELECTRICAL 
INVENTIONS. 
ELECTRO-MAGNETIC TRACTION. 

Various systems have been proposed for 
increasing the traction of railway trains by 
means of electricity or magnetism, some 
depending for their operation upon magnetic 
polarization of the wheels or upon a fixed 
magnet carried by the train, others operat- 





ing by means of a heavy current passed 
through the wheels and rails, probably cre- 
ating incipient fusion at the line of bearing. 
In the accompanying engraving is illus- 
trateda departure proposed by Mark W. 
Dewey, of Syracuse, N. Y., in which the 
increased tractive effect is produced by 
electro-magnets, but instead of placing the 
magnets upon every train that passes over 
the road and thereby incurring a large out- 
lay for electric apparatus, the inventor pro- 
poses to place a magnetic system in the 
road-bed itself at those points where in- 
creased traction will be needed; for example, 
at heavy grades where the road-bed passes 
over canals or other obstructions. As or- 
dinarily the greater portion of the railway is 
level or substantially so, cars traveling 
thereon do not need increased traction, so 
that the points at which the magnetic appli- 
ances will be needed are comparatively few. 
The invention is particularly applicable to 
cases in which the cars are electrically 
operated and where asufficint supply of cur- 
rent will always be accessible. A series of 
coils are distributed at intervals along the 
grade and have their cores connected to the 
rails in such a way as to induce a north 
polarity in one rail and a south polarity in 
the other. When the wheels roll upon the 
magnetized rails they form through the axle 
a path for the lines of force developed in the 
stationary cores and rails and thus create a 
magnetic ‘‘stick” between the wheels and 
the rails which largely augments the amount 
of traction. 


ELECTRICAL RANGE FINDING INSTRUMENT. 


An interesting device for determining the 
distance of an inaccessible object bas been 
recently patented by John Rapieff, of New 
York. This is another of the many useful 
applications of electricity to the science of 
war. The instrument comprises, as will be 
understood from inspection of Fig. 1 of the 
accompanying diagrams, two telescopes 
mounted so that they can be brought in line 
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with the object, the distance of which it is 
desired to know. Each telescope is mechan- 
ically connected by means of a gear-sector 4 
and a worm 8 with a shaft which carries an 
interrupting-wheel 15 adapted to open and 
close an electric circuit, including an electro- 
magnetic device for rotating an indicating 
arm in synchronism with the movements of 
the telescope. Each of the telescopes con- 
trols an independent indicator by means of 
separate batteries D D'. When the handles 
14 are turned to train the telescopes into 
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alignment with the distant object, one of 
two contacts 13 will be brought into connec- 
tion with one of the two wires 11, 12, accord- 
ing to the direction of motion ; thus, if the 
handle were turned in one direction, the cir- 
cuit would be made with wire 11; if it were 
turned in the other direction, the circuit 
would be made with wire 12, these wires 
establishing communication with separate 
elecitro-magnets 60, 61, see Fig. 2, which 
electro-magnets rotate, step-by-step, co-oper- 
ating ratchet wheels 41, 42 which operate 
upon the indices 150 by means of a ‘‘ sun- 
and-planet” device, as illustrated in Fig. 
2. It will thus be understood that as 
either telescope is adjusted to its proper pos- 
ition the circuit of either electro-magnet 60 
or 61 is successively interrupted by the 
wheel 15, and a rotary movement is imparted 
to the indices so as to cause them to follow 
the movement of the telescope. The indices 
are placed over a chart upon which lines are 
drawn and distances marked, and the dis- 
tance of the objects will always be deter- 
mined by the distance from the center of the 
chart to the point of intersection of the two 
indices. Ofcourse, the indices and the chart 
may be located at any point or at any angle 
with respect to the telescopes themselves, the 
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position shown in the diagram being selected 
merely for convenience of illustration. 

Mr. Rapieff has devised several other 
methods of finding ranges, involving as their 
operative principle two telescopes set at an 
angle to each other but in fixed alignment, 
one or both of which may be slid along a 
guide until the distant object lies in the field 
of vision of both, means being provided for 
magnifying the distance of travel so that the 
indication may be easily read. This magni- 
fying is accomplished by attaching a series 
of contacts to the sliding telescope, these 
contacts bearing on a series of wires so that 
more or less of each wire will be cut into 
one circuit of a differential galvanometer, 
the balancing circuit of which includes a 
wire of the same character as the series 
above mentioned placed along a scale and 
provided with a sliding contact. By adjust- 
ing the latter contact until an exact balance 
of the galvanometer needle is produced, the 
distance apart of the telescopes is easily read, 
thus giving a known base line and known 
angles of a triangle from which the distance 
of the object may be trigonometrically com- 
puted. The reading of the base line may, if 
preferred, be magnified by gearing operated 
by a cord connected to the movable tele- 
scope. 

———ewme — 


Marriage Bells, 

Mr. George A. McKinlock, secretary and 
treasurer of the Central Electric Company, 
and Miss Marion Rappleye were married at 
the residence of the bride’s parents, in Chi- 
cago, on the evening of December 2d. The 
wedding was a quiet one, only the immedi- 
ate relatives and friends of the contracting 
parties being present. Prominent among the 
many handsome presents was an elegant and 
complete solid silver dinner set, consisting of 
89 pieces, in an antique oak cabinet. 

This gift was presented by Messrs. H. 
Durant Cheever, George T. Manson and 
Willard L. Candee, of New York, and was 
accompanied by a congratulatory letter to 
the groom. 

The employés of the Central Electric 
Company presented Mr. McKinlock with a 
handsome field-glass. 

Mr. and Mrs. McKinlock left Chicago at 
12:20 Pp. M., on Wednesday, for New York, 
and sailed on Saturday, December 6, on the 
‘* Etruria,” for an extended tour abroad, 
spending the Winter in Italy. 
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The Electric Light Plant In Allegheny 
City, Pa. 

There is, perhaps, no other electric lighting 
plant in this country where an equal amount 
of lights are operated from such a small cen- 
tral station building asis done in the plant 
of Allegheny City, Pa. The plant is owned 
by the city and it operates the alternating 
system exclusively, both incandescent and 
arc lights; and it is mainly for this reason 
that the company was enabled to run such a 
large capacity of lightsfrom a comparatively 
small power house. 

The plant has a capacity of 4,500 incan- 
descent and 540 are lights. It was established 
last Spring; and the contract for theinstalla- 
tion of the electric light system was awarded 
to the Westinghouse Eiectric and Manufac- 
turing Company. 

The power house is a very handsome brick 
building situated near Braddock street and 
the tracks of the Pittsburgh, Fort Wayne 
and Chicago Railruad. The roof of the 
building is graced by a beautiful tower from 
which the main wires are distributed. 

The boiler room is in the rear of the build- 
ing containing a battery of six tubular boilers, 
each measuring 16 feet in length with adiam- 
eter of 65 inches. Slack coal is utilized as 
the fuel under the boilers and each of the 
latter are also fitted with a Roney patent 
stoker. The utility of this appliance has 
manifested itself in this plant to a very great 
extent from an economic point of view. 

From the boiler room a small door leads 
into the power house proper, the dimensions 
of which are 50x56 feet, and in this space the 
entire amount of the engines and dynamos 
for the operation of the complete plant are 
confined, as follows: There are seven 166 
horse-power Westinghouse compound en- 
gines, one 85 horse-power compound engine, 
two 15 horse-power automatic engines, three 
1,500 light alternating current incandescent 
lynamos, two exciters and nine 60 light al- 
ternating current arc machines. 

The switchboard of both the incandescent 
and are light circuits occupies the greater 
portion of the north side wall in this room, 

ontaining all the switchboard appliances 
ised in connection with the Westinghouse 
system of electric lighting. 

The plant has been in operation since the 
fifteenth day of July last, and since that 
time there has never been any interruption 
in the service, either in the incandescent or 
are light supply. 

The working of the central station is su- 
perintended by Mr. David Hunter, Jr., and 
Mr. Maurice Coster acts as chief engineer. 

The arc lights are used to light up the 
streets of the city. All the construction 
work in this direction was done by the North 
American Construction Company. 

The lights are distributed by mast arms 
and towers. Of the latter, the city has put 
up 53 with five lights on each and the rest of 
the lights are on mast arms. 

The lights have given every satisfaction to 
the people of Allegheny City, and the effects 
of the illumination from the towers is ren- 
dered very brilliant. Since the plant has 
been in operation, the city has realized that 
the present capacity of the station is hardly 
sufficient to meet the demands of the entire 
place and an extension is already contem- 
plated. 

——- «<> —___—_ 
New Offices of the International Okonite 
Company (Limited). 

The new factory of the International 
Okonite Company (Limited), at Passaic, N. 
J., being practically finished and in running 
order, this enterprising and progressive con- 
cern have turned their attention to improv- 
ing their New York headquarters at 13 Park 
Row. By the acquisition of three or four 
more rooms in addition to those formerly 
occupied by them, they now have every 
facility for the systematic and expeditious 
carrying on of their immense business. The 
new offices of the company, while artistic in 
all their fixtures, have an air of propriety 
and business comfort which prevent aoy 
idea of display entering the visitor’s mind. 
As you step from the elevator at the fourth 
floor of the building, 18 Park Row, you are 
landed immediately in front of the entrance 
to the company’s quarters. Opening a door 
you enter a receptiou or waiting room. This 
reception room is artistically and comfort- 
ably furnished. In the center is an immense 
table of finely carved and polished oak on 
which are scattered the latest issues of all 
the electrical journals. Comfortable leather- 
cushioned oak chairs and an oaken settee— 
a very artistic piece of work—complete the 
furnishing, The offices of the Okonite Com- 
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pany comprise six sections or departments, 
formed by partitions and artistic railings. 
These partitions are in themselves the main 
decorative feature of the suite of offices, 
being of highly polished carved oak, the 
upper portion of dull glass, and surmounted 
with a decorative miniature railing or 
cornice. 

The private offices of Capt. Willard L. 
Candee, George T. Manson, Mr. H. Durant 
Cheever, and sales agents’ quarters, are at 
the further end of the reception room. The 
general sales agents, Mr. T. McCoubray and 
assistants, occupy an oblong room which 
forms a sort of hall between the private and 
general offices. - The whole suite of offices is 
lighted by electricity. At one end of this 
hall or room are stationed the safes, tele- 
phone cabinet, etc. 

To the left of this department and facing 
the busy thoroughfare, Park Row, are the 
private offices of Captain Candee, Mr. Man- 
son and Mr. Cheever. They comprise most 
of the space occupied by the old quarters of 
the company. Artistic lettering on the glass 
panel of the door will tell you that Captain 
Candee occupies the first room, Mr. Manson 
the second and Mr. Cheever the third. These 
rooms are well-lighted, equipped with desk, 
chairs and cabinets of finely carved and 
highly polished oak. Communication from 
each of these offices is made to the depart- 
ment presided over by Messrs. Hodgins, 
Brumley and Ashton, by means of push-but- 
tons and speaking tubes, all of which allows 
the great business carried on by this concern 
to bedone expeditiously and without noise or 
confusion. 

The financial or business part of the Okon- 
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— The electric lighting company of 
Newark, N. J., bas received orders from the 
superintendent of public lighting to raise all 
lights in front of stores toa height of nine 
feet at least. 


— E. C. Converse, general manager of 
the National Tube Works, at McKeesport, 
Pa., and others, have applied for a charter 
for an electric light company, to be known 
as the People’s Electric Light Company. 


—— The Pasadena, Cal., Electric Light 
and Power Company has notified the city 
authorities that after December 15, next, it 
will be impossible to furnish lights for the 
city without a contract for one or more 
years. 

—— An electric light company, acting 
under contract with the municipal govern- 
ment, has introduced the electric light for 
public and private purposes in the town of 
Panama. The lighting of the streets is 
effected by 43 arc lamps, and 300 incandes- 
cent lamps are installed in private residences. 


—— A syndicate of Pittsburgh capitalists 
have filed a claim on the San Gabriel river, 
from the Victoria mines to Cattle Canyon, 
with a view to putting in an immense electric 
light plant to supply Pasadetia and Los An- 
geles, Cal. The water will probably be 
flumed to both of these places, and a gigantic 
plant established at some suitable site in the 
great San Gabriel Valley, so that all the 
towns in that country can be supplied with 
water and light. 
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ite Company offices is located at the farther 
end of the reception room, and on its right, 
as one enters. age | wrought oaken railing 
separates this rtment, of which Mr. 
Hodgins is the a and leading spirit, from 
the rest of the office. Once past this gentle- 
man’s desk, which is situated at the entrance, 
you notice at once the admirable and com- 
fortable arrangements made for the working 
force of clerks, bookkeepers, stenographers, 
etc. There is a place for every one and 
everything. Communication between the 
several departments here represented and 
Mr. Hodgins are made very complete by the 
aid of push-buttons and speaking tubes. 
The International Okonite Company in 
their present quarters can safely lay claim 
to an office which, in point of convenience 
and elegance, is not surpassed by any of its 
size in the city and such an office as a firm of 
their commercial importance fully deserves. 


New York Electrical Society. 

Mr. Edward P. Thompson, a patent attor- 
ney of this city, lectures before the Society 
this week in the hall of the Society of Me- 
chanical Engineers. His subject: ‘‘ How to 





Make Great Inventions; or, the Science and 


the Art of Inventing.” 
Ae Sree 

A Question of Color in the South. 

A queer phase of the electric light 
crops out in Georgia, where the Atlanta 
Journal remarks: Did you ever thirk of 
this? The electric light is a very brilliant 
thing, to be sure, but you cannot stand ‘a 
square off and tell the colcr of a man or 
woman who is walking under an arc light. 
Try this and tell me why it cannot be done, 


—— Two electric light companies have 
entered the field at Blairsville, Pa., where 
there is said to be room only for one. 


FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. Y., Saturday, December 
6, 1890. New York, Boston and Washbing- 
ton Stock Exchanges. Pittsburgh closing 
December 5, 1890 
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—- The machine shops of the Heisler 
Electric Light Company, at St. Louis, were 
damaged by fire one day last week to the ex- 
tent of $5,000. The loss is covered by in- 
surance. 

—— The Edison Electric Illuminating 
Company, of Lebanon, Pa., has declared a 
semi-annual dividend of four per cent. paya- 
ble December Ist, and has applied during the 
past year over $3,700 of earnings to new 
construction. 

—— Though the Westinghouse Air-Brake 

Company is now making profits at the rate 
of $2,C00,000 a year, says a Pittsburgh 
daily paper, the head of the company thinks 
its future does not compare to that of the 
Westinghouse Electric Company. 
The Thomson-Houston system will 
be used for lighting Elyria, Ohio. W. R. 
Caulkins, agent of Central Thomson-Hous- 
ton Company, at Cleveland, has secured a 
five year contract for Cleveland parties. One 
hundred arcs and 650 alternating will be re- 
quired. A very snug order to turn in. 





—— The Massachusetts Gas and Electric 
Light Commissioners last week published a 
decision denying the petition of the Worces- 
ter Gaslight Company, for authority to en- 
gage in the business of electric lighting. The 
company proposed to buy out the electric 
light plant at Worcester. 

—— Judge Goebel has granted the appli- 
cation of the Queen City Electric Company, 
of Cincinnati, for authority to lay conduits 
in the streets and alleys of the city for electric 
wires. The granting of this privilege is in 
accordance with the decision in the matter of 
the application of the Edison General Elec- 
tric Company. 

— The Grand Junction, Col., Electric 
Light Company have completed the purchase 
of ten lots for a consideration of $2,000. 
They will at once commence the erection of 
a power house on this tract, and will have 
their new dynamos in operation in 60 days. 
This plant will also furnish power for the 
new electric motor line to Orchard Mesa 
heights. 

— Bad boys are breaking the incandes- 
cent electric street lights in great numbers 
on the outskirts of Passaic, N. J., by means 
of slung-shots, air guns and other appli- 
ances. The company think they can trace 
some of the boys, and if so aterm in jail 
awaitsthem. There is a standing reward of 
$25 for information that will convict any- 
body of damaging street lamps. 

— The Union Electric Lighting Com- 
pany of Franklin, Mass., which furnishes 
the town with electric light, is now under- 
stood to be under the control of the Thom- 


son-Houston Company. M. W. Turver, who 
has been treasurer, has sold his interest, and 
William A. Cary now fills the position. H. 
W. Burgett remains president of the com- 
pany, and a small portion of the stock is re- 
tained in the town. 

—— A company is to develop the water 
power at Kelley’s Falls on the Piscataquog 
River for the purpose of operating a new 
electric light plant, to be devoted wholly to 
incandescent lighting. A 12-foot dam has 
been built and two large Rodney-Hunt tur- 
bine wheels have been put in, leaving room 
for two more. An effort will be made to 
bring new industries to the section to be sup- 
plied with electric power. Wires will be 
strung to Manchester, N. H 

— The large new steel lighthouse supply 
steamer ‘‘America” arrived at Tompkinsville, 
8. I., last week from the yards of her build- 
ers. The ‘America ” is 1,400 tons register, 216 
feet long over all, 35 feet beam, 17 feet depth 
of hold, and 12 feet 6 inches draught when 
loaded. She is fitted with two screws. Her 
engines are of the Jatest compound type of 
1,300 horse-power. She will develop a speed 
of 14 knots per hour. The new steamer 
is schooner rigged, has three decks, is fitted 
with electric lights, electric bells and steam 
steering gear. Her cost is $187,000, 
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A TRULY ELECTRICAL DINNER. 





A SOCIAL GATHERING OF ELECTRICAL MEN 
THAT WAS MOST PLEASANT AND 
HIGHLY PROFITABLE. 





The first of the series of dinners which 
are to alternate every two weeks with the 
regular monthly meetings was given at the 
New York Electric Club, Thursday evening, 
December 4. The repast was beautifully 
served by the club’s steward, and the menu 
was the daintiest imaginable. About 60 
members and their guests were seated along 
the flower-bedecked table, which extended 
the length of the double parlors. 

Among the gentlemen present were: Gen. 
O. E. Madden, Erastus Wiman, W. D. Sar- 
gent, Jos. Howard, Jr., E. E. Bartlett, T. 
McCoubray, W. L. Candee, Foster Coates, 
C. E. Stump, F. Z. Maguire, T. C. Martin, 
P. H. Alexander, J. M. Orford, W. C. Bry- 
ant, U. N. Bethel, Stephen L. Coles, Robt. 
H. Read, Jos. Wetzler, M. W. Sullivan, H. 
D. Stanley, C. A. Hamilton, Mr. Cordier, 
Mr. Adams, Boston; Mr. Appleton, G. 
Worthington, E. B. Baker, C. D. Shain, Mr. 
Shain, Sr., E. F. Peck, C. M. Peck, Fred. 
W. Royce, Wasbington, D. C.; C. O. Baker, 
Jr., C. E. Chapin, Geo. B. Coggeshall, Capt. 
E. L. Zalinski, U. S. A.; Herbert Laws 
Webb, Geo. T. Manson, 8. M. Bryan, 
Washington, D. C.; Fred. J. Boynton, Bos- 
ton. 

The post-prandial exercises were inaugu- 
rated by General O. E. Madden, president 
of the.club, calling upon Captain E. L. Za- 
linski, U.S. A. General Madden said that 
as Captain Zalinski had been transferred 
under army orders from his work in the East 
to new fields on the Pacific slope, this would 
be the last opportunity which the members 
of the club would have to hear him, and it 
was with pleasure, not unmixed with regret, 
that he called upon him for what would be 
his farewell speech. 

Captain Zalinski, in feeling and _ well- 
chosen words, spoke of his pleasant life here 
in the East, especially at the Electric Club. 
Ife thanked the members individually and 
collectively for their kindness to him and 
hoped some day to see them all at the ‘‘ Pre. 
sidio” in California, which would be his 
abiding place for the present. At the con- 
clusion of Captain Zalinski’s remarks he 
passed around the table and, with a clasp of 
the hand, said good-bye to each one individ- 
ually. 

General Madden then called upon Mr. 
Erastus Wiman, vice-president of the club, 
who had agreed to act as master of cere- 
monies for the evening. Mr. Wiman ex- 
pressed his interest in and appreciation of 
the work done by the club and excused him- 
self for not being a more frequent visitor, 
on account of his living at a distance from 
the club house, namely, on Staten Island. 
He said he frequently had the pleasure of 
being present at dinners with Mr. Chauncey 
M. Depew. Mr. Depew on several occa- 
sions had called attention to the fact that it 
was 10 o'clock and time for Wiman to go 
home. Mr. Depew had spent one night on 
Staten Island and had not slepta wink. Mr. 
Wiman referred to the all-pervading influ- 
ence of electricity in all the walks of life, 
and referred to the fact that this, one of the 
most potent of the influences which move 
the world, should have remained unknown 
for so longatime. He also made interest- 
ing mention of Dr. Koch’s discovery, and 
the discovery of chloroform, petroleum and 
natural gas. He gave an interesting account 
of a conference held in this club at which he 
was present, when an engineer of the West 
End Street Railway Company, of Boston, 
came to New York to investigate electricity 
as applied to street railways. This was 
three years ago, and now Boston possesses 
the largest and best equipped electric street 
railway system of any municipality in the 
world. Inspeaking of the telegraph, he 
mentioned the fact that he and his firm spent 
over $100,000 a year in telegrams alone. He 
related an anecdote of a friend of his who 
went recently to the Rio Tinto mines, in 
Spain. While there he came across some 


interesting relics which were once the 
property of Queen Isabella. 


Among these 
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was a jewel case perfectly preserved. This 
was the box which contained the jewels 
which Queen Isabella pawned to obtain the 
wherewithal to send Columbus on his 
voyage of discovery. This discovery would 
be fittingly celebrated in a few years by the 
World’s Columbian Exhibition. Mr. Wiman 
spoke of how much we have to be thankful 
for to Queen Isabella, in that she made it 
possible for the hardy explorer to discover 
and found a country which has done so 
much in forwarding the developments in 
electrical science. He doubted if anything 
had been more abused than electricity. 
More fortunes had been lost than made in 
the electrical field. Hespoke of having been 
present at a lecture which Professor Brsce 
had given a short time ago in Brooklyn. 
One sentence which he used had remained 
firmly fixed in Mr. Wiman’s mind. It was 
this: ‘‘We are losing our faith in individ- 
ualism and we are increasing our belief in 
collective action.” This, Mr. Wiman 
thought, would apply to work in the elec- 
trical field; if there was anything needed it 
was collective action 

Mr. Wiman spoke about the necessity of 
electric traction in New York. He said we 
were now threatened with a cable system to 
be built on Broadway. To his mind nothing 
more serious could happen to the city of New 
York than the building of a cable railway on 
Broadway. He could readily see how a 
cable in a wide street, such as some of those 
in San Francisco and Broad street, in Phila- 
delphia, could be of great service; a cable 
railway in a street as narrow as Broadway, 
however, where a constant stream of vehicles 
passed up and down on each side of the 
street the whole day, would prove a disaster. 
The system was so inflexible and possessed 
such serious defects as to preclude its suc- 
cessful use in a crowded thoroughfare. He 
thought the electricians of New York ought 
to combine and protest against this cable 
road. The speaker hoped at some fu- 
ture day to see electric cars each equipped 
with an independent motor, and put forth 
the problem of the development of the storage 
battery as one offering a wide field for inven- 
tion and research to the young electrician of 
to-day. 

Mr. Wiman’s remarks were received with 
great applause. He then said that his first 
pleasant duty was to introduce Mr. Joseph 
Howard, Jr., who responded somewhat as 
follows: Mr. Wiman had in his remarks 
covered the whole field of creation. He had 
referred to the Standard Oil Company, and 
had tried to ‘‘bear” Broadway stocks. 
(Laughter.) Mr. Wiman had touched upon 
everything known to God, man and the 
devil, and had not exhibited the least toast- 
masterial generosity. He evidently expected 
every speaker who followed him to be a little 
rag-tag to the tail of the kite that booms. 
(Much laughter.) 

Mr. Howard said he was here to-night to 
make a plea for comradicity. New York 
will never be a city of clubs. We have no 
leisure class, thank God, as they have in 
England, and this might account for the lack 
of comradicity in a small degree. He thought 
that this club—the Electric Club, of which 
he was proud to be a member—iight be 
taken as a starting point for a non-political 
club where there was no dudism and where 
menuistic delights were a secondary consid- 


eration. Of such aclub the city might in 
time be proud. Electricity meant something 
to him. It must be that force which enabled 


him to get up every morning and do a hard 
day’s work, which he did 365 days in the 
year, and possess the same nerves at 58 years 
of age that he had 30 years ago. He did 
not understand much yet about electricity, 
but he did thoroughly understand comrad- 
icity. 

As a member of this club Mr. Howard 
congratulated himself, and wanted to know 
why we could not make this club a radiator 
which will teach other clubs fraternality 
along every line? There had not been an 
electric lineman in New York broiled to 
death, except through his own carelessness. 
Party politics had involved the development 
of electricity in this city to a considerable 
degree. As an illustration of this, he quoted 


the fact that Richard Croker and his com- 
peers have condescended to tell us who shall 
rule this town. Then Mr. Croker had gone 
to Germany. Mr. Bourke Cockran had re- 
cently also gone to Germany to ask Mr. 
Croker for to come, for to go, for to tell him 
if he, Mr. Bourke Cockran, could be Senator 
in place of Mr. Senator Evarts. (Laughter.) 

Mr. Howard concluded his remarks by 
stating that the Electric Club had served one 
of the best dinners he ever partook of, 
that it had a handsome house in a respecta- 
ble neighborhood (he lived just around the 
corner), that it had a bully start, ‘‘ and let’s 
go in and make it a model club.” 

Mr. Hioward's characteristic and ex- 
tremely entertaining remarks received a 
hearty round of applause—in fact, he was 
continually interrupted with applause. 

The master of ceremonies then called upon 
Mr. Franck Z. Maguire, who, he said,would 
favor the assemblage with a few chords 
upon the piano. Mr. Maguire responded 
by playing ‘‘La Danse Electrique,” which 
he had composed especially for the occasion. 
It is a charming waltz, whicb the author has 
dedicated to the Electric Club. 

Mr. T. C. Martin, of the Electrical Engi- 
neer, was the next speaker, and responded 
to the sentiment of ‘*‘The Fire-fly.” Mr. 
Martin said that he had asked the secretary 
to favor him with some sentiment on which 
he could speak. The secretary had said 
that he would leave that to Mr. Mar- 
tin’s own option. The speaker then told 
how one of his colieagues had entered the 
editorial sanctum on a very cold day, and, 
as he was turning down the collar of his 
ulster, proposed that Mr. Martin take May- 
bugs for his subject at the club. Mr. Mar- 
tin said that as ‘*‘ Out of the mouth of babes 
and sucklings wisdom shall come,” he had 
upon this idea decided to speak about the 
fire-fly. He thought it would be well if the 
electricians of to-day did not discover the 
sourc2 of light in the fire-fly, so that the 
coming age would uot look back with bitter- 
ness to the fact that all the great inventions 
were exhibited at the Cook County Fair. 
Speaking of light without heat, he thought 
the work of the club was to dispel darkness. 
You cannot discuss electricity without 
taking the world as your _ province. 
Mr. Wiman’s remarks he thought were 
made in this strain. There was a 
great deal of misinformation concern- 
ing electricity distributed broadcast in the 
land. He thought the lay press was some- 
what to blame for this. In nearly all the re- 
ports of the cabinet ministers recently 
printed some reference was made to electric- 
ity. Mr. Martin thought that rapid transit 
in New York was a complete misnomer, for 
there is no such thing here. 

Mr. Martin’s polished and interesting ad- 
dress was attentively listenedto. Mr.Wiman 
thought this affair had developed into a press 
night. He was glad of that, because he had 
been a journeyman printer for five years 
himself. Ina few days he was going to the 
New York World office and set up a stick of 
type in his shirt sleeves. He would call upon 
another representative of the press, Mr. Fos- 
ter Coates, the able young managing editor 
of the Mail and Express. 

Mr. Coates said that his present position 
reminded him of the man who, when called 
upon to speak, said that he had left his speech 
at home, and a man on the other side of the 
table had thereupon remarked: ‘‘ Thank 
God for that!” 1t also reminded him of the 
country editor who was once short of edito- 
rial paragraphs and filled in with one some- 
thing like the following : ‘‘ If we could only 
get the thoughts which come to us at mid- 
night on paper in midday, what a great 
country this would be.” 

Mr. Coates thought that in this hurrying, 
scurrying world we ought to take advantage 
of all such occasions as the present and let 
up a little in the chase for the almighty 
dollar. He spoke of the man who was so 
busily occupied in accumulating this worid’s 
goods that he never got a chance to sleep; so 
he had the following sign placed over the 
head-board of his bed: ‘‘Please, Mr. Gabriel, 
do not blow your horn; I want to sleep.” 
The speaker said that he did not know any- 
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thing about electricity. He would suggest 
that the members of the Electric Club ar- 
range it so that a little moreelectricity might 
be put into the boy who brought the tele- 
grams and a little less into the young lady 
who received them. (‘‘Shame! Shame!” 
from Howard.) Mr. Coates thought that 
instead of having monuments erected over 
us after we were dead and flowers placed 
upon the coffia, that we erect our monu- 
ments now by extending the hand of fellow- 
ship to all good fellows and having our 
flowers in our homes. He did not want any 
stone over him when he was dead, but he 
did want all the flowers he could get in this 
life. He had always been sorry that he had 
been born in this century; the next one 
would be so much better to live in. 

Mr. Wiman called upon Mr. Howard for 
one of his journalistic experiences, and Mr. 
Howard responded with a very funny story 
of the ‘‘ beat,” which he obtained for the 
New York 7imes when the Prince of Wales 
made his tour in America. Mr. Howard’s 
co-conspirator io this affair was the famous 
Fiske, of the New York Herald, and these 
two bright journalists monopolized the tele- 
graph wires by sending long passages from 
the Bible to their home offices in New York, 
until their own news was safe and the other 
correspondents had become weary of waiting 
for a chance at the wire. 

Mr. Wiman, before calling on the next 
speaker, related an anecdote of John Bright, 
who said that every speech of his caused 
him the loss of two nights’ sleep—one before 
making the speech thinking of what he 
would say, and the other after the speech 
thinking of what he could have said. 

Mr. P. H. Alexander was the next speaker 
and spoke upon the Electric Club. He 
made his home here at the club and spent 
more hours inside of it than outside. This 
gave him opportunities of observing men 
and things which some other members did 
not have. His idea of the club was that a 
man frequents it not to discuss business, but 
to forget it. He madea plea for the mem- 
bers to frequent the club more than they 
had been doing. 

Mr. Adams, of Boston, made a few inter- 
esting remarks, some of which were very 
complimentary to the president of the Elec- 
tric Club. General Madden closed the 
speaking with a few words. He had been a 
member since the club was organized, and 
his interest in the club has always been in- 
tense, and he would like to be permitted to 
say without egotism that he had worked 
harder for it than for any other organization 
with which he had ever been connected. 

Mr. Wiman thought that the club was the 
nucleus for centralizing an interest in elec- 
tricity throughout the country, and stated 
that he would do anything within his power 
to aid the club to this end—and then the din- 
ner and feast of good things was over. 


— 0 @» o——_——__ 


National Electric Manufacturing 
Company. 

This company, whose home office is in 
Eau Claire, Wis., was organized about a 
year ago, and the wonderful business it has 
already built up places it among the few 
large and influential electric lighting com- 
panies. The transformer system, as em- 
bodying the latest advances in the art of 
electric lighting, is employed. 

The business has grown until it has be- 
come necessary to establish 11 branch offices 
and agencies for the sale of apparatus. The 
branch in New York is located at 50 Broad- 
way, under the title of the National Electric 
Manufacturing and Construction Company, 
and is now putting in a plant of 2,000 lights 
at Jamaica, L. I , and one of 1,000 lights at 
Dover, N. J. The business in this terri- 
tory, under the management of Mr. Lat- 
shaw, is growing so fast that a factory is 
about to be established at Troy. N. Y. 





_—_- 


The Oerlikon Company are putting 
in a plant for a long-distance transmission 
of power on the Kapp system for the Frank- 
fort Exhibition at 10,000 volts. The cur- 
rent will be generated at ordinary alternat- 
ing current pressure, about 2,000 volts, and 
transformed up to the 10.000 volts, trans- 
mitted along bare overhead wires carried on 
oil insulators, and again reduced at the ex- 
hibition end. 
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Ideal Compound Engine. 

The illustrations accompanying this article 
show the latest production of A. L. Ide & 
Son, Springfield, Ill. The following de- 
scription of the Ideal compound engine will 
be interesting to electric light men, for 
whose benefit the engine was especially de- 
signed. 

It has a heavy self-contained main frame 
with overhanging wheels, all bearings being 
self-oiling with working parts enclosed, 
which insures thorough and continuous 
lubrication, thus reducing the wear, pre- 
venting hot bearings and effecting wu great 
saving in oil and attendance. 

The Ideal engines are guaranteed to run 
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ders up to the point of cut-off, giving a 
straight steam line as obtained by the use of 
Corliss valve gear. The Ide governor is 
used. Eight years’ use on over one thousand 
engines has fully demonstrated its ability to 
perfectly regulate the specd of the engine 
under the most exacting conditions. The 
Ide governor is susceptible of equilibrious 
adjustment, When so adjusted the dash- 
pot affords the necessary stability to insure 
isochronous action and regulation of speed. 
By recent improvements the use of oil on 
the governor is dispensed with, which pre- 
vents the throwing of oil and damage to 
belts. All parts of these engines are fitted 
to standard templets and gauges and are in- 
terchangeable. The engines are shipped on 
heavy iron foundation base with driving 
wheels on, and are ready for immediate 
service. 


Progress ofthe Giant Ferranti Dynamo. 

Mr. W. 8. Malcolm gives the following 
account of the casting of the first of the 23- 
ton castings which are to form the feet of the 
magnet frames of the 10,000 lorse-power 
Ferranti dynamo for Deptford station, which 
feet will have to carry the whole weight of 
the frames, amounting to many hundred 
tons : ‘‘ As these measure some 12 feet by 10 
feet by 6 feet 6 inches, and have each cast 
into their body the projecting ends of 11 mag- 
nets or blocks of soft iron, 3 feet 3 inches by 
1 foot 6 inches by 5 inches, and weighing in 
all about 41¢ tons, some idea may be formed 
of the nature of the casting, The greatest 
difficulty the contractors have had to over- 





smooth and noiseless without perceptible 
vibration, and not to shake nor move on 
foundation while running at full speed and 
full load with all anchor bolts removed, and 
that the speed will not vary two per cent. 
when working under extreme changes of 
load. The cylinders are arranged on the 
well known tandem plan, and are so pro- 
portioned as to give the highest efficiency. 
The low pressure cylinder is bolted direct to 
the engine bed, and to the head of this 
cylinder is cast the high pressure cylinder. 
By this arrangement steam from the high 
pressure cylinder has a short, direct passage 
into the low pressure cylinder, without 
suffering the loss of heat by passing through 
connecting pipes or receiver. Another great 
advantage of this arrangement is that four 
stuffing boxes are dispensed with on the 
piston avd valve rods between cylinders, re- 
ducing the friction and radiating surfaces. 

The head between cylinders is cored out 
leaving a space which is filled with a non- 
conducting compound. This effectually pre- 
vents the heat from passing tbrough, thus 
securing the prime object of compounding, 
viz., a uniform high temperature in the high 
pressure cylinder. Both cylinders and steam 
chests are encased with a handsome finished 
panelled iron jacket with two inch air space 
between cylinder and jacket which is filled 
with non-conducting material. Both cylin- 
der heads are protected in the same manner. 

Both valves are controlled by the governor 
and are on the same stem, moving together, 
and varying in stroke as the load and steam 
pressure varies, thus giving the great advan- 
tage of automatic cut-off in both cylinders 
and dispensing with the complication of 
double eccentrics, rocker-arms, slides and 
stuffing boxes, all of which require packing, 
oil and attention. ’ 

The high pressure cylinder has a piston 
valve the same as is used on all Ideal engines, 
but double ported on the compound in order 
to give larger areas for the free admission of 
steam. The low pressure cylinder has a flat 
balanced valve, traveling under a cover and 
supported on hardened steel rollers and so 
arranged that steam is admitted through three 
ports, thus giving a quick wide opexing at 
the beginning of thestroke 1n order to reduce 
the pressure on the exhaust end of the high 
pressure piston. The cover of this valve is 
held in place by a spring and will lift and 
prevent excessive pressure in the cylinder 
from water and other causes. Provision is 
made for conveniently adjusting the cover 
to take up wear so that the valve willalways 
remain steam tight. 

Both valves are perfectly balanced, and 
with full boiler pressure can be moved by 
hand with ease. The steam ports are very 
large, short and direct. The valves have a 
long travel, giving a quick opening and close. 
Cards taken from the engine show that full 
steam pressure }is maintained in both cylin- 


Fig. 1.—THe IDEAL ENGINE. 


An Expensive Bid. 

Bidders for county contracts usually in- 
close $500 in their bids. The Easton Elec- 
tric Company, of New York, did this when 
they proposed to sell to Cook County, Illinois, 
a dynamo for the insane asylum. When 
bids are rejected the $500 is returned. After 
the Easton Company’s bid was rejected, 
Superintendent of Public Service Hyland, of 
Chicago. is said to have introduced to Comp- 
troller Dan Healy a man pamed Matthews, 
who once represented the firm in that city, 
and Mr. Healy believes he paid this man the 
money. The company now claims it never 
got the money. Hyland says he never intro- 
duced Matthews. Matthews says he did not 
get the money, and the comptroller wants to 
know who did get it. 


come in the manufacture of these magnet 
frames has been the securing into the casting 
in a thoroughly fast and trustworthy manner 
of these large blocks of soft iron, this being 
absolutely necessary owing to the nature of 
the forces brought to bear on the magnets 
when the dynamos are at work. Possibly, 
owing to the very unusual nature of the cast- 
ing, the same difficulty may not previously 
have presented itself to founders in any case. 
All the ordinary methods of casting failed to 
secure the desired end, and very special and 
novel treatment indeed bas had to be resorted 
to before a satisfactory solution of the diffi- 
culty has been found. What in ordinary 
circumstances would form the main core of 
the mould has built into its interior a light 
steel tank of the necessary form and dimen- 
sions to suit the magnets, and into this vessel 
the magnets project for about two feet of their 
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Some Telegraph Experiences. 

‘IT remember one morning, about four 
o'clock,” says a western telegrapher, ‘‘ while 
I was at work, a comely maiden of 19 or 20 
Summers came and stood at the window 
watching me intently while at work. She 
was evidently of rural extraction and was 
rather an intelligent looking person. She 
finally said she wanted to send a telegram to 
a young man at Connersville, and, as she 
dictated the message, it was evident to me 
he was, so far as she was concerned, the 
only really and truly in this wide world and 
that all others were base imitations. She 
came in and sat down while I sent it. After 
finishing the despatch I threw the copy into 
adrawer. She still sat there. She had al- 
ready told me she lived in Illinois and was 
going to Connersville to be married that aft- 
ernoon. After half an hour or more of si- 
lence, she asked me if the message had gone. 
I told her that it had, 

‘* She insisted that it had not; that she had 
scen me, with her own eyes, throw it into 
that drawer, and it was there yet. I tried to 
explain how messages were sent by telegraph, 
but she couldn’t understand, Finally, she 
asked me for my name; if it wasn’t all right, 
if her affianced didn’t get the message, why, 
I would hear from ber, that was all. I wrote 
my address on a piece of paper and was glad 
to see her depart. I have reason to think the 
young man received the message in good 
time and that everything went off satisfac- 


torily, as two days later I received a package * 


from Connersville containing several gener- 
ous slices of wedding cake. 

** Another time, duringa State fair, a man 
28 or 30 years old and about six feet two 
inches high, came up with a pair of boots 
under his arm and wanted to know how 
much it would cost to send the old pair 
back to Amb, a little town in Hendricks 
county. ‘I ‘lowed,’ said he, ‘ef it wasn’t too 
much, I'd just telegraph ’em back. Y’ see, 
I’m goin’ be to the fair three days, and don’t 
keer to be bothered with 'em.’” 

Eee : 


Against the Single Trolley. 

The Ohio Court of Appeals, which con- 
sists of three members, has decided, two to 
one, in favor of the decision of Judge Taft, 
of Cincinnati, which was in favor of the 
telephone company of his city. It will be 
remembered that the Cincinnati telephone 
people brought suit against the electric rail- 
way company, which was using the single 
trolley system, to compel them to change to 
the double trolley, and thus obviate induc- 





Fig. 2.—TANDEM ComPpouND IDEAL ENGINE, SPECIALLY BuILT For Evecrric Licht Work. 


Export Trade. 


A representative of the Thomson-Houston 
Electric Companies has expressed himself as 
follows : 

‘* America is furnishing Europe with all 
her electrical machines. We are at present 
lighting Paris by electricity, and a short time 
ago the Midland Railway of England bought 
$300,000 worth of dynamos and lamps from 
us for the purpose of lighting up its stations. 
And there, by the way, is something hard to 
understand. You know, as financiers, there 
is no nation in the world so astute as the 
English, but they seem to be very chary of 
speculating in electrical products. Itis hard 
for an Englishman to believe that street cars 
can be run by electricity, and when he first 
saw the electric light. he shook his head 
doubtfully and declared it could not last. [ 
guess it’s the stolid, conservative nature of 
the Briton that causes him to think lightly 
of the value of electricity.” 


length. You have thus at once a core fulfill- 
ing all the ordinary functions of such, and 
at the same time in itself a water-tight vessel 
surrounding the magnets. After the metal 
has been run into the mould and allowed to 
set, cold water isimmediately passed through 
the tank or vessel or caused to circulate round 
the magnets, but not in contact with the cast 
yn for a period of from two to four 
ays. 

After this time, and during which the cast 
iron has been kept warm as long qs possible, 
it is found that the magnets are firmly bound 
into the casting and practically form a part 
of it. As the contractors have already cast 
over twenty 121¢-ton castings on the same 
principle, only applied somewhat differently, 
the process may be said to have been sub- 
jected to a thorough test. In closing, I may 
state that the above process was introduced 
specially for the occasion, and has since been 
patented by me.” 


tion troubles. Judge Taft decided as above 
and gave the electric railway people nine 
months to make the change. On appeal to 
the highest court of the State, Judge Taft’s 
decision was affirmed. 

This decision will undoubtedly have great 
influence in other suits of a similar nature. 

nenncsghilticiacratn 

In Albany, New York, Wednesday night 
of last week, a slight sleet storm broke down 
a number of telephone wires, and some 20 
switchboard drops were burned out and 


several others damaged by the wires coming 
in contact with the single trolley wires of the 
electric railway. Had not General Manager 
Uline realized the danger and kept his force 
of linemen at work all night clearing the 
wires, the damage would have been much 
greater. 























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 


Hyer, Newburgh, N. Y. 

441,695 Brush holder for electric motors or dyna- 
mos; William S. Patterson, Allegheny, Pa. 

441,703 Electric signaling system; Joseph W. 
Riggs, Minneapolis, Minn., assignor to the Riggs 
Electric Traveling Danger Signal Co., same place. 

441.764 Trolley covering for electric railways; 
Hiram Jones, Detroit, Mich. 

441,771 Gearing and motor-supporting mechan- 
ism for electric locomotives; Frank Mansfield, New 
York, N. Y. 

441,773 Automatic electric railway signal; Robt. 
O. Owen, Lynchburg, Va. 

441,793 Dynamo electric machine; Walter K. 
Freeman, Brooklyn, N. Y., assignor to William 8. 
Hadaway, Jr., trustee. Boston, Mass. 

441,794 Regulator for dynamo electric machines; 
Walter K. Freeman, Brooklyn, N. Y., assignor to 
William 8S. Hadaway, Boston, Mass. 

441,800 Trolley wire hanger or support: Edw. H. 
Kitfield, Lynn, assignor of two-thirdsto Herbert C. 
Wirt and James L. Kimball, both of Boston, Mass. 

441,807 Motor regulator; David Pepper, Jr., 
Philadelphia, Pa., assignor to himself and Harry 
G. Clay, Jr., same place. 

441,817 Electro-thermostatic valve; 
and Frank H. Root, Chicago, Ill 

441,818 Electrode for secondary batteries; Jos. 
Y. Bradbury and Frank J. Stone, Lowell, Mass. 

441,828 Electro-magnetic traction-increacing sys- 
tem: Mark W. Dewey. Syracuse, N. Y., assignor to 
the Dewey Corporation, same place. 

441,837 Conduit for electric conductors, 441,838 
Attaching device for electric conductors. 441,840 
Underground conduit for electric wires; Edwin T. 
Greenfield, New York, N. Y., assignor, by mesne 
assignments, to the Interior Conduit and Insula- 
tion Co. 

441.839 Process of impregnating porous bodies; 
Edwin T. Greenfield and Junius Nagel, New York, 
N. Y., assignors, by mesne assignments, to the 
Interior Conduit and Insulation Co. 

441,843 Galvanic battery; Albert H. Hoy, Racine, 

Vis. 

441.847 Telegraph circuit; Francis W. Jones, 
New York, N. Y. 

411,849 Electric line hook; Fred. M. Locke, Vic- 
tor, and John Lapp, Rochester. assignor of one- 
third to Theodore M. Morton, Victor, N. Y. 

441,855 441,856 Thermostat: Arthur G. Sargent, 
East Tilton, assignor of one-half to the Laconia 
Car Co., Laconia, N. H. 

441,877. Incandescent lamp fixture; Frederick 
Lewis, New Haven, Conn., assignor to John C. 
English, same place. 

441,892 441,893 Apparatus for electroplating. 
441,894 Apparatus for electroplating carbons or 
other articles; William J. Possons, Cleveland, O., 
assignor to the Brush Electric Co., same place. 

441,908 Electric clock alarm; Matthias W. Tiede- 
mann, Brooklyn, N. Y. 

441,918 Rheostat; bones A 
ton, Del., assignor of one-half 
same place. 

441,919 Electric wire coupling; William E. Banta, 
Springfield, O. 

441,933 Thermal cut-out; David J. Cartwright, 
Boston, Mass., assignor to the Electrical Safety 
Co., Portland. Me. 

441,953 Electric motor. 441,954 Method of oper- 
ating electric motors: Henry Groswith, Philadel- 
phia, Pa., assignor, by direct and mesne assign- 
ments, to the Kennedy-Groswith Electric Co , same 
place. 

441.958 Secondary battery; Chas. W. Kennedy 
and Henry Groswith, Philadelphia. Pa.. assignors 
to the Kennedy-Groswith Electric Co., same place. 

441,959 Electrode for secondary batteries; Chas. 
W. Kennedy, Philadelphia, Pa.. assignor, by direct 
and mesne assignments, to the Kennedy-Groswith 
Electric Co., same place. 

441,967 Galvanic battery; Candido G. de Peralta, 
Havana, Cuba. 

441,972 Electrical indicating apparatus for linear 
measure. 441,973 Electrical location and range 
finding instrument. 441.974 Method of finding the 
range of distant objects. 441,975 Indicator for 
range finders; John Rapieff, New York, N. Y. 

441,999 Lightning arrester; James J. Wood, 
Brooklyn, N. Y. 

442,002. Moving contact for electric railways; 
Arthur W. Adams. Kansas City, assignor of one- 
half to Francis E. Nipher, St. Louis, Mo. 

442,018 Electric arc lamp: Thomas P. C. Cramp- 
ton. London, England, assignor of one-half to Al- 
bert Essinger, same place. 

442,029 Annunciator. 442,030 Electric switch; 
Frank E. Fisher, Detroit, Mich. 

442,071_ Guard for incandescent electric light 
globes; Joseph Mino, Denver, Col. 


Louis Bell 


K. Ames, Wilming- 
to James D. Carter, 
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+ PAISTE PORCELAIN PENDANT CUT-OUTS IN STOCK +. 


KINDRED INTERESTS. 


James H. Mason, 118 and -120: Park 
avenue, Brooklyn, has an interesting exhibit 
of his primary batteries in the Fulton Street 
Arcade, Brooklyn. 


The Bridgeport Machine Tool 
Works have sent us a very handsome 
catalogue of their products. It is of a con- 
venient form, with a green and gold cover. 
The i)lustrations are profuse and good. 


Watson & Stillman, 204 to 210 East 
Forty-third street, New York, have issued 
one of the most complete catalogues of 
hydraulic jacks ever published. There are 
upwards of 100 different sizes and styles of 
jacks illustrated and described. 


H. T. Paiste, Twelfth and Market 
streets, Philadelphia, has one of the best ar- 
ranged and most convenient switch manu- 
factories in existence. The constant demand 
for the Paiste snap-switches keeps a large 
force of workmen busy at all times, 


The Electric Merchandise Com- 
pany, 11 Adams street, Chicago, have sup- 
plied about 75 electric railways wi'h their 
noiseless raw-hide pinions, and are in receipt 
of some very complimentary testimonials 
from companies who have used them. 


W. H. Gordon & Co., 115 Broad- 
way, have taken the general selling agency 
for the Star Electrix switches, sockets, cut- 
outs, etc., and are prepared to quote dealers 
and consumers of same. The business of 
this firm has increased wonderfully within 
the last year, owing largely to their energy 
and promptness in filling orders. Mr. Gor- 
don recently spent a week in the West, 
where he made some large sales of Simplex 
wire, for which he is the New York agent. 








gees INVENTORS 

Coming to Washington to further any elee- 
trical patents, will profit by calling on C. W. 
Messner, of 609 12th St., N, W. All the 
appliances necessary for tests, experiments, 
etc. Also, Electrical Contractor and Con- 
structor. Special attention tc isolated plants. 
Agent for the ‘‘C. & C.” electric moter— 
sizes, 1g to 50 horse-power. The only elec- 
tric motor on the market to-day. 





OU make a mistake if you don’t buy your Elec. 
Y trical Supplies from F. & F., Cleveland, O. 
LOOK AT THESE PRICES: 
$2 Electric Bells, 50c., 75c. Bronze. 
Puxh buttons, 25c. ; 25e. Wood Push. 
Luttons, 7c. ; 50c. Switches, 15c 
4ue. Bell Hangers’ Staples, per Ib., 10c. 
$1 Leclanche Batteries, 45c. 
$1 Carbon Batteries, 40c. : 
$3.75 Spark Coils, $1.50: $10 Medical Batteries, $3.50. 
Dry Batteries, Motors, Dynamos and Anuunciat- 
ors at half price. Send for reduced price lit and 
discounts, 
Fletcher * Fletcher Electr:e Co., Cleveland, 0. 


MUNICIPALITY OF BOMBAY. 
ELECTRIC LIGHTING. 


NOTICE. 


SEALED TENDERS will be received by the 

MuniciPaL Commissioner for the City of Bombay up 
lp. m.,on Monday, the 16th day of February, 

1891, for experimental lighting by Electricity of cer- 
tain streets of the City of Bombay for a period of 
two years. 

2. Forms of tender and schedule of conditions and 
a sketch of the portion of the City showing the 
streets to be lighted may, on payment of Five Dol- 
lars, be obtained from CHARLES HALLETT CLARE, 
Washington Building, No. 1 Broadway. Rooms 209 
and 210, New York, who will, on application, give 
any further information that may be required. 

3. Tenders must be accompanied iy Be deposit of 
Rupees One thousand in cash (not to bear interest) 
or in Public Securities for that amount, to be paid 
to the Chief Accountant of the Municipality of 
Bombay, which will be forfeited to the Corporation 
in case of refusal to sign the Contract embodying 
the conditions mentioned in the Schedule above 
referred to. 

4. A further payment to make the total deposit 
equivalent to 5 per cent on the contract amount will 
have to be made by the Tenderer, whose tender 
may be accepted before signing the Contract. 

5. The Municipal Commissioner does not bind 
himself to accept the lowest or any tender. 

By order of the Municipal Commissioner, 

RIENZI WALTON, 
Executive Engineer, Municipality. 


EX£EcuTIVvE ENGINEER'S OFFICE, 
BomBay MuNICIPALITY, 
Bompay, 13th October, 1890. 











ELECTRIX SWITCH. 


ELECTRIX SPECIALTIES. 


Endorsed the World over by Users. 


Simple. Reliable. [ndestructibie. 


DEALERS REPORT QUICK SALES. 
CORRESPONDENCE INVITED. 


THE STAR ELECTRIX €0., 


1320 Wallace St., Philadelphia, Pa. 
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Se 








Must be Sold to make Room for a New 


Line of Goods. 


Make us an offer on the Whole or in Parts, 


WILL BE SOLD CHEAP. 


SAMPLES FORWARDED FREE. 








H. 
{2th and Market Sts., 


ZS 


T. PAISTE, 


PHILADELPHIA, PA. 





THE LAW BATTERY 


I$ THE CHEAPEST BATTERY ON THE MARKET. 


We think twice 
before spending 
a Dollar and 
would advise you 
to do the same. 

We make a 
specialty of Pure 
Zinc and Pure 
Sal-Ammoniac. 


LAW TELEPHONE C0., 


85 & 87 JOHN ST., NEW YORK. 











MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 


BRANCHES: 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 











F. Z. MACUIRE, 


ELECTRICAL SECURITIES, ETC., 
18 WALL STREET, 
NEW YORK. 


ELECTRIC .:ND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 


WANTED.—4 practical and 
theoretical electrician to superintend 
and operate electrical mining plant. 
Must give good references. 

Address : rap se 
CARE OF ELECTRICAL REVIEW, N.Y. 








**[ advise all parents to have their boys 
and girls taught shorthand writing and ty pe- 
writiny. A stenographer who can type- 
write his notes would be safer from poverty 
than a great Greek scholar.”—CHARLES 
READE, on ‘‘ The Coming Man.” 


REMINGTON 
STANDARD TYPEWRITER. 








= = 


For 45 years the Standard, and to-day 
the most perfect development of the writin 
machine, embodying the latest and highes 


achievements of inventive and mechanical 


skill. We add to the Remington every 
improvement that study and capital can 
secure. 


Wyckoff, Seamans & Benedict, 
$27 BROADWAY, NEW YORK. 








+t OTIS © 














LEGTRIG ELEVATOR, 


Stores, Office Buildings »° Residences. 


OTIS BROTHERS & C0,, 


38 PARK ROW, NEW YORK. 










Se 
> = 4 
a 


END FOR PRICES €CIRCULARS To 





G BORING 


\ @ MACHINE’ @ 


° o° Great Power. °, °, 


WIDE RANGE OF 


REVERSIBLE e FEEDS. 


THE NEWARK MACHINE TOOLWoRKS.Newark.NJ; —@.Q@Or.se— 
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RAILWAY 


CDE WIRES, 


Experience has demonstrated the necessity for 
the Best lnsulation on Feeder-Wires. 


THE DEST [SNOT TOO GOOD 


—_——_ Te 


SIM PLEX 


oe iS Tee 


IBES THK 


ORO AEE 
WITNESS THE FOLLOWING: 


West Enp Srreet Raitway Co., ) 
Boston, Mass., March 13, 1890. § 
SmmpLex Exectricat Co., Boston, Mass.: 

Gentlemen: In regard to your inquiry concerning my opinion 
of the Simplex Wires, “I would say that during the “last year we 
have used a great many miles of the larger sizes, principally the 
0000, and it has given excellent satisfi ction. There has been no 
case, to my knowledge, of trouble arising from these wires. 

The general appearance and workmanship of the wire are 
first-class, and I consider it equal to any wire, and superior to most 
wires, for overhead work. Yours truly, 

KF. S. PEARSON, 
Chief Engineer Steam and Elect. Dept. 





No. 0000, B. & S. G, 





Send for Estimates to 


SIMPLEX ELECTRICAL (0, 


620 ATLANTIG AVE., 


Boston, Mass. 


A. C. POND, Prest., A. F. MASON, Gen. Mangr. 





SUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sec. & Execrnrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


/ eLEGiRiG LIGHT WIRE, 


— << agueT WIRE, OFFICE & ANNUNCIATOR WIRE. 
; RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Office i fosters, 67 STEWART STREET., » PROVIDENCE, R. I. 


New York Office, 10 Cortiandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipent. JOHN CARROLL, Sxo’y-Tamas. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 









RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 
OFFICE AND FACTORY MONTREAL, CANADA. 


st. Gabriel Iocks, 








OF PITTSBURGH, PA. 
MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! — SHADES 


BOTH ARC AND INCANDESCENT. 


RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


ADAPTED TO ALL SYSTEMS. 


129 BROADWAY, NEW YORK. 


WAVERLY PLACE 


TUM] un TI ANITNAIT Nn 
43 SIXTH AVE, PITTSBURGH, PA 
| ii 4 .. Be | wil jilull id 








——— THE CREATEST 
“seecc* |PQROUS CUP BATTERY 


Standards 9 Specialty. 
Rooms 2 and 4, 
University Building, 
New York. 





IN THE WORLD. 








THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, R. J. 
filoe, Foot 0 a Street, JERSEY CITY, Ri 


Creosoted Lum! d Conduits, Tele 
ies iling snd Ties "Tes Furnished 


HYDRAULIC PRESSES. 


eure, valves, 6 capens ap IIe, FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &c. 
WATSON & STILLMAN, 
210 East 48p STREET, New Yore Crrz. 
Specia: Attention to Electrical Work. 








SEND FOR CIRCULARS. 


THE LECLANCHE BATTERY C0., 


NEW YORK. 
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at MOULDINGS & 


FOR ELECTRICAL WORK, IN ALL KINDS OF WOOD. 


Factories: 


womenvesmene Independent Bumg Go, vcr won: 


NEW YORK. Large Stock Al rays om Hand. and NEW YORK. 


THE ELEKTRON MANUFACTURING CO., 


79-81 WASHINGTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF. 


PERRET AUTOMATIC LEG TANG MOTORS AND DYNAMOS. 


EMBODYING LATEST IMPROVEMENTS & | ee ee 


ie Shops, Elevators and Machinery 


OF ALL KINDS. 























FAN OUTEHITS 


—— FOR -— 


Battery or Electric Light Circuits. 





High Standard of Workmanship, 2) 
High Efficiency, Z 

Low Speed, Perfect Regulation, |) ik! 
Simplicity. 





{SOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. ‘ 


15 H, P. MOTOR. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


ao AND INSULATED ne 


Underwrite whey Electric —— — e Wire, handsome a finished, highe “ co — ctivity. Coppe = et Wire ye sees be a tto nd Worsted 
3 ords for In ent tigieting. een nd Flat Copper r Station Work. Insulated Iro 


k PATENT “K. x LINE WIRE ~* 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 


am ELECTRICAL SUPPLIES. 1 












































40 N/> flo You Want} | The Best Goods AGENTS 
. Good Prices ¢€ | —_— Fort: 
wy | Good SHIPMENTS ® CONNECTICUT 
IF YOU DO, WRITE US FOR QUOTATIONS. MOTORS. 


Wires, Tape and Cord, oil g 
caniee Win, SOUTHERN ELECTRICAL SUPPLY COMPANY, iq, 


823 LOCUST STREET, ST. LOUIS, MO. 


The Only PERFECT INSULATING SYSTEM FOR UNDERGROUND ELECTRIC WIRES is the 


INDURATED FIBRE PIPE, 


STRONC, Durable, Absolutely Proof against Moisture, * xX 
* % The Action of Acids and Cases of the Earth. 


SUBJECTED TO EVERY PRACTICAL TEST. 











UNDERGROUND FOUR YEARS WITHOUT DETERIORATION. 


ADDRESS, FOR INFORMATION, 


THE INDURATED FIBRE PIPE COMPANY, 


Factory, Mechanicsville, N. Y. Office, 40 Wall Street, NEW YORK. 

















| 
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THE EVANS SYSTEM o DRIVING DYNAMOS. 


(STATION OF THE NORTH ATTLEBORO STEAM & ELECTRIC COMPANY.) 
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Send for Gatalogue D to The Evans Friction Gone Go., 85 Water St., Boston, Mass. 





LIST OF DYNAMOS IN STOCK. 
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LIST OF DYNAMOS IN STOCK. 
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Daniel W. Baker. Cyrus O. Baker, Jr. . WELLINGTON 
BAKER & CO. 2 
porters, Melters and Refiners of : Belt Nolder 
* The ciples, Cheapest end 
PwPrLATiIN U MM tae iting “Bynaas “Bek 
or 
* Please write for circulars 
’ EW N. J. 4 

408, 410, 412 and 414 N. J. R.R. Ave., N ARE, W.R.SANTLEY &CO. 


*latinue & sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 











reraggronp 1° 





BIBOTRICAL SPECIALTIES. 
SEND FOR ILLUSTRATED CATALOGUE. 
CORTLANDT , NEW YORK. 





18 & 20 


THE 


ical! Bell Telephone Compal 


95 MILK ST., BOSTON, MASS. 





io, 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKING TELEPHONES infringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse: 





guences thereof and liable to suit therefor. 









S 
“arg peapy 10 © 


Especially for Crenet, Med- 
ical and Bichromate Piunge 
Batteries. 

Box Making | Pint Solution, 
Price, 15 cents, Post-Paid. 

LIBERAL DISCOUNT TO THE TRADE. 


BUBIER MANUFACTURING C0., 


UYNN, MASS. 








The Only Watches for Electricians. 
FOR SALE BY ALL JEWELERS. 


Paillard Non-Magnetic Watch Co., 


192 BROADWAY, NEW YORK. 


WELLINGTON, O. 


Sigourney frills. 


IMPROVED. 





paethes 





Sensitive, Strong and Interchangeable. 
One, Two and Three Spindles. 
GUARANTEED PERFECT. 


Send for Price List ““ B.” 








The Sigourney Tool Co., 


’ 


HARTFORD, CONN, 
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Do Your Lamps Burn Out’ 
too Soon? 


THEN TRY THE 


“A.B. C.” 
INCANDESCENT 
LAM®F. 


Any Voltage and any Candle -Power. 
MADE TO FIT ANY SOCKET, 

















GENTRAL STATION 
SUPPLIES. 


Sockets and Switches, 
Cut-outs and Fuses, 





Voltmeters 
nif, ST 
Ammeters, 


Tin and Glass Shades, 


Arc Lamps for 
Incandescent Circuits. 





KLEXANDER, BARNEY & CHAPIN. 


‘Telephone Building, 


20 Cortlandt Street, 


NEW YORK. 





WRIT E sez: 


Row, N 


For the Electrical Review’s New 
atalogue of all Electrical and Scien- 





JUST ISSUED FROM THE PRESS 


WHIPPLE’S 


Flectric, (fas and Street Railway 


FINANGIAL REFERENGE 


DIRECTORY 


For 1890. 





CONTENTS: 


List of all Central Electric Light and Power Stations, with Capital Stock, Officers, 
Systems used, Capacity and Number of Lights in use, Steam Plants, Day Circuits, Kind 
of Wire and Belts used and Financial Standing. 

List of all Isolated Electric Light Plants, with Number and Kind of Lights. 

List of all Gas Companies, with Capital Stock, Officers, Price of Gas and Financial 
Standing, including all Gas Companies operating Electric Light Plants. 

List of all Street Railway Companies, with Capital Stock, Officers, Miles of Track, 
Gauge, Kind of Rail, Number of Cars and Horses, Motive Power, if Electric, Cable or 
Steam, and Financial Standing. 

List of all Telephone Exchanges and Licensed Companies, with Officers and Finan- 
cial Standing. 

Financial Standing of all Manufacturers, Dealers and Agents in the General Elec- 
trical World. 

Price of all Public Lighting Contracts, with Number and Kind of Lights, Hours 
Burned, etc. 

Rules and Requirements of all the Boards of Fire Underwriters, Insurance Com- 
panies, etc. 


HANDSOMELY PRINTED AND BOUND. 


Sent express paid on receipt of $5; with Monthly Corrections, $6 ; with Confidential 
Rate Sheet, $10. 


THE FRED H. WHIPPLE O0o., 


NEW YORK OFFICE, 
TEMPLE 


COURT. DETROIT, MICH. 





Te a. uae OF ENGRAVING, 





CARDEW VOLTMETERS. 


These are the only standard Voltmeters that can be used on 
ALTERNATING as well as DIRECT CIRCUITS. 





DIRECT READING. DEAD BEAT. 
CAN BE LEFT IN CIRCUIT CONTINUOUSLY. 





Send for Catalogue 1-66 of Electrical Test Instruments. 








Writing for Catalogues, Information or Prices, YOU 


QUEEN & CO., PHILADELPHIA. 
HEN WILL CONFER A FAVOR on both the ADVERTISER 
————ee= 2nd the PUBLISHER by mentioning the fact that you 
saw the advertisement in the HLECTRICAL REVIEW. 












ope Ro New York. 


ELECTRICAL ENGRAVING, A SPECIALTY. ; 
9 FOR ESTIMATES 


SEND GF = & ELECTRICAL FIVGRAVING, 


F EVERY DESCRIPTION. 
























om np rg tw Seaieiamas aint 
Will be mailed to any postage prepaid, on 
ELECTRICAL Y REVIEW PUB. COMPANY, 
3 Park Row, New York P. 0. Box. 3.339 
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E*ARADAY CARBON Co... 
E LEGTRIG LIGNT GARBONS, PITTSBURGH. PA 











ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World, 
Gutstogne of Standard Test Instru- 

te furnished u) 


upon a) 
THE E. S. GREELEY & CO., 
Gano 7 Ocy St., New YORK. 





W.R. OSTRANDER co. 
is’ es 
{Se nm gd 


SPEAKING TUBES, WHISTLES, 
Electria and Moshanical Bells. 
FACTORY, 


De Ealb Ave., 
BROOKLYN. 























Something New! The most useful Send for Ill 4 

One, two, three, and D patented improve- Condlegue. 
four spindle drills for mentin drill presses 
light work. Q for years is applied 
SENSITIVE) royce « maneay, 

DEALERS IN 

Spindles driven Over 1,000 in use. 
with single, endless Buy the latest and ELECTRICAL APPARATUS 
belts. Large | best. Special ma- . 
pultye. eres cata to 5 

riable speeds pro- ata. le of fine 
Variable speods } L sontalose Telegraph and Telephone Supplies, 


No, 1408 Penna. Avenue, 
Opp. Willard’s Hotel. WASHINGTON, D. 6. 


Dwight Shite Machine Co. 


HARTFORD, CONN. 








—_— = Tear 


MERMOD-JACGARD BUILDING, 
Cor. Broadway and Locust &t. Booms 307 and 308. 
ST. LOUIS. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 


PARKER-RUSSELL MINING #4 MFC. 60. 





Washburn & Moen Mfg. 


WORCESTER, MASS. 


> IRON ® STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 





The Standard with all Telegraph and Telephone Companies. 


8ince the first introduction of the Electric bate om Service, our Bree wire, expressly manufac. 
sured for electric purposes, has filled every req m as regards strength, evenness of quality, and 


conductive ca ity 
Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser 


rice.’’ Sent free on application. 
New York Warehouse. Chicago Warehouse, 


(6 CLIFF STREET. - 107 & 109 LAKE 8ST. 








“Prices are low yet quality tells.” 


A Corliss Engine 


well designed and thoroughly built, 
is the best the world today possesses. 


The Lane & Bodley Co., Cincinnati, O., have 
a high ideal of what their engines should be, 
and invite their customers to say what they 
are. If you want an engine and never have 
seen one of these, write for descriptive circular. 


THE LANE & BODLEY CoO., 
CINCINNATI, O. 


SEND FOR CaTaLoauE. 


JAMES LEFFEL & Co. 


THE OLD RELIABLE 
—LEFFEL-— 
SPRINGFIELD, O.. on 110 LiBERTY ST., N.Y. 


WATER WHEEL, 














Manufacturers — 





18 Fulton Street, Brooklyn, N. Y. 





H. EK. & C. BAXTER, 








Writing jor Catalogues, information or Prices, YUU 


WHE WILL CONFER A FAVOR on both the ADVERTISER 
and the PUBLISHER by mentioning the fact that you 


saw the advertisement in thee HL ECTRICAL REVIEW. 


SUPPLIES FOR ALL SYSTEMS. 
Prompt Shipments. Write for Prices. 
W. H. CORDON & CO., 


ELECTRIC LIGHT AND POWER SUPPLIES, 
SIMPLEX WIRES. 115 Broadway, New York. 


The Burton Electric Heater * Electric Railway | Cars 


NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPA 
Normal use of current, THREE AMPERES, and the cost of this is in the coal burned 
at the generating station, which is actually LESS than that 
of coal burned in a stove on # car. 
“They are giving us and the public entire satisfaction." *—Ricuwonp, Va., U. P. Ry. Co. 
“* The heat is pleasant, sufficient and economical.’*"—MAaRLBOROUGH, Mass., Straezt Ry. 
“*We are imuch pleased with them. and kno v of no reason why weshall not continue to use them and 
recommend tie.u to others."\—St. Louris ano East St. Lours ELecrric Ry. Co. 
Equitable Electric ”. Cone ee Street, iet24.¢ Commercial Union Bullding, Phila., Pa. 
Hi sae Erotere > 0., 202 Main Street, Buffalo 
AGENCIES : \% ieetrie ndise Co., 11 Adams Street, Chicago, iii. 
St: rok Near ¢ Co. St. Louis, Mo. 
Yor Further Information, Address, 


THE BURTON ELECTRIC COMPANY, RICHMOND V4 


EW YORI BEYIN 




















Co 


STAAR-TRERDSS 


IS-PARK: ROW, NEW-YORK. 
(Opposite Astor House.) 
J.H.CHEEVER. teeas. J.D.CHEEVER 








ORRESPONDENCE regarding Underground and Overhead Cables, Insulated 
Wires, Electric Lights, Telegraph Instruments, House Coods and other 


electrical appurtenances, solicited. 
to the Trade on application. 


Our New Illustrated Catalogue will be furnished 


—}= WESTERN ELECTRIC Co. == 


CHICACO NEW YORK, 


LONDON, 


ANTWERP, BERLIN, PARIS. 








STANDARD ELECTRICAL WORKS, Agents, CINCINNATI, OHIO. 








xviii ELECTRICAL REVIEW December 13, 1890 


ARC LAMPS FOR INCANDESCENT CIRCUITS. 


-. These lamps are intended for direct current circuits, giving a steady and noiseless light, and can be adjusted for circuits 
having a rome WERSAL, ARS hay ey eight to nine oh Ang when burning two in series, the resistance is coiled about the chimney at the top of each lamp, within 


which the carbon rod is suspended, thereby rendering any additional resistance unnecessary. 
Electric light stations and a of isolated plants using low potential currents Will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 


hatte HE U NIVERSAL TI THEATRICAL ARC LAMP. This! i factured for st taking the pl f the calcium lizhts, and can be used 
a is lamp is manufactured for stage uses, ng the place o i 
wherever peta qee! exist ; it can be easily handled and has all the effects of the calcium, and the cost of running same being very much cheaper than the old-fashioned 


method. Weare prepared to furnish complete outfits at shortest notice ; prices and references on application. 
FOR PRICES AND FURTHER INFORMATION, APPLY TO 


{THE UNIVERSAL ARG LAMP GO., b> 


Executive Office: 16 AND 18 BROAD STREET. Salesrooms: 49 WEST 22d STREET. 


J. H. MoCLEMENT, President. NEW YORK. E. S. MENDELS, General Manager. 

OR TO 

THE ELECTRICAL SUPPLY CO., Chicago, Ill. ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis, Mo. SOUTHERN ELECTRICAL MFC. & 
SUPPLY CO.,, Limited, New Orleans, La. WALKER & KEPLER, Philadelphia, Pa. PETTINGELL-ANDREWS CO., Boston, Mass. 


Ta Weastnow Gonsounere Dyvamo ax Motor Go,. of Bavrimone, Mo.. 


MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


Dynamos forlncundeseent Lighting, 


SPECIAL FEATURES: 


High Efficiency. 3& Slow Speed. 


For full AGHGY. and circulars address, 


— CHADBOURNE, HAZELTON & CO., 


SOLE 8 G AGENTS FOR U. 8., 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADING CITIES, 


INTERNATIONAL ALUMINUM WORKS, 


Manufacturers, under Prof. H. G. Coyle’s Processes, of 
BvVvyT TEE: Aluminum Electroplating Solutions and Anodes, 


PATENTS APPLIIED FOR.) 


COMPLETE OUTFITS FOR ALUMINUM ELECTROPLATING A SPECIALTY. 
County and State Rights Sold. No Royalty. 
SC HUYLER APPARATUS Offices, 36 & 38 JOHN STREET, NEW YORK, U.S. A., 
And 86 New Street, Birmingham, England. 
LABORATORY AND SHOW ROOMS, 53 MAIDEN LANE, NEW YORK. 


wre WANT THE BEST SUBSCRIBE K LIBRARY FOR $I, 00 


Five books in one. 


. - FOR THE 
its 
(C Li TIN ST il NOW ccectaicat review. cle: etry usin 
i kien trades. ‘This wiz oront 
4 ager contains 575 pages absolutely 
































fag teeming with rules, tables, se- 
eret processes, and new infor. 


Norway iron Frame anc ? : o> mation that cannot be had 


elsewhere for less than $25.00. 
rr The Modern Steam Engine— 
LECTRIC ELL FoR TH How to Read an Indicator— 
} bs remtigneuse Ale Brake 
. —Blacksmith’s and Machinist’s 
iS THE R Tools—Practical Mathematics 
piece pe lified—Tin and Sheet Iron 
CHEAPEST AND BEST. «tT rker’s Manual—Carpenter’s 
GE Manual—Points 1 for Painters— 
Send for Illustrated Circular of . PA > -~z-~ &* a. ys 
Bells and hentent Pitino fo Eyerztaing fully exptatnes in 
ndsor volume an uaranteed to b 
Other Electrical Goods. lutely correct. Send gl. 00 for’ a bound in. silk 


cop; 
—_—_— cloth, or $1.50 for Morocco bindin With each co 
J. ELLIOTT SHAW & CO., of the book we give free a complete working chart 
= py | i AGENTS WANTE are of this 
© LA. 8 . - Write for 
632 ARCH ST.. PHIL terms, LAIRD & LEE, Publishers, 203 Jack- 
son Street, Sanseae. Til. 


DWHoOUSHt1es. 


A Journal of Engineering, Electricity 4 Chemistry 


—— FOR THE -—— 


MECHANICAL AND MANUFACTURING TRADES. 
Office and Factory: rine AE coca: 




















ANNUAL SUBSCRIPTIONS. p a Paper. 
eR 8 ER ee ee ree ae $6 00 $6 00 
MIDDLE TFT O WW Ng [tie united states, CANADA and countnics 
INCLUDED IN THE POSTAL UNION, Post Free................ 9 00 8 00 
INDIA,CEYLON,STRAITS SETTLEMENTS, CHINA,JAPAN,&c. ,Post Free 10 75 9 00 
SUBSCRIPTIONS PAYABLE IN ADVANCE TO 
( : O I N N P GEO. CAWLEY, 358 STRAND, LONDON, W. C. 


Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 32 Main St. 


American Subscriptions to “Industries” are received by the Publisher of the 
ELECTRICAL REVIEW, 13 Park Row, New York. 
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CENTRAL ELECTRIC Co. 


CENERAL DEALERS IN 


ELECTRICAL SUPPLIES, 


Including ELECTRICAL, RAILROAD, TELEGRAPH, TELEPHONE #° ELECTRIC LIGHT GOODS. 
116 and 118 FRANKLIN STREET, CHICAGO. 


We are the CENERAL WESTERN ACENTS for 

















IMPROVED CANDEE WIRES. 


pines ctu dha hace Co eee ee Ltda 
we s whe u want the greatest moisture and acid-proof, rip ‘King © ol r-proof Wir 


CENTRAL ELECTRIC CO., 
116G « 118 FRANKLIN s'I'., - = CHICAGO. 
CONNECTED BY PRIVATE WIRE WITH POSTAL TELECRAPH CABLE CO. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGBNOCITES: 


926 Drexel Building, Philadelphia. 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P. 
WORKS, JERSEY CITY, N. J. 














GOOD GOODS. PROMPT SHIPMIUuNTS. LOW PRICES. 


GATE CITryvY EHLECTRIC COMPANY, 


Special Agents, 
GLOBES AND SHADBES, 


filass and Porcelain Insulators 


facturers a 


Telegraph, Teen, FleetrieL ight 











GENERAL ELECTRICAL SUPPLIES. iaiiiaceieaiiiaeeaes Lamps. 


AND GANDEE WIRES, GABLES, TAPE AND TUBING. 


522 DELAWARE STREET, ° - KANSAS CITY, MO. 
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of 100 to 125 volts, GIVE A CLEAR, STEADY LICHT. 


THE “WwaARD” ARC LAMP 


Incandescent Gircuits—Continuous Current. 


These Lamps are wound to pass 6%, 8 or. 10 amperes of current, and when burning two In series on circuits 


We guarantee them. State system and voltage. 








ELECTRIC CONSTRUCTION AND SUPPLY CO., 


18 CORTLANDT STREET, 





NEW YORK. 





NEW ELECTRICAL BOOKS. 





PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 


Designed for the Use of Engineering on 
Students and Practical Men. Everyday Electrical Matters, 
INCLUDING 


BY 


_ PER x=co CONNECTIONS, ALARMS, BATTERIES, 


CELLS, CARBONS, Etc., Etc. 
TOGETHER WITH 


A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 


The Rules and Regulations to be observed 
in Electrical Installation Work. 





PRICE, 


- 60 CENTS. PRICE, 


- 75 CENTS, 





EXPERIMENTAL SCIENCE.| MODERN VIEWS 


or 
GEO. M. HOPKINS, ELECTRICITY. 
TREATING THE VARIOUS TOPICS BY 


OF PHYSICS IN A POPULAR AND 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 


PRACTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DBTAIL 
AND EXPLAINS EXPHRIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 








PRICE, - - - - $4 00. PRICE, - of * - $2 00. 





Copies of any of the above works sent, postage prepaid, on receipt of price. 


ELECTEICAL REViIEWwV, 


P. O. Box 3329. 


{3 PARK ROW, NEW YORK. 





Electric Light Fitting. 


I Hand-book for Working Electrical Engineers, 
EMBODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 








By JOHN W. URQUHART. 





Chapter I. Central Station Work. 


Chapter II. Localizing Dynamo Faults, and Observations Respect- 
ing Accumulators. 


Chapter III. Switchboard and Testing Work. 
Chapter IV. Arc Light Wiring and Fitting. 
Chapter V. Wiring for Incandescent Lamps. 
Chapter VI. Senmiveoent Lighting of Ships. 
Chapter VII. Miscellaneous Information. 





226 PAGES, NUMEROUS ILLUSTRATIONS. 


Price, #2.00. 
SENT TO ANY ADDRESS ON RECEIPT OF PRICE. 


ELECTRICAL REVIEW, 
13 Park Row, 





NEW YORK. 


P. 0. Box 8829. 


PRACTICAL WORKS. 


BY ROBERT GCRIMSAAW, M.E. 


‘STEAM ENGINE, TRAM BOILER, PUMPS, ETC. 


STEAM ENGINE CATECHISM. 


SRR meee ee eee EEE HEHEHE EH HEHEHE THE HES EH HEHEHE HEHE EES 





COP H eee eee HEHEHE EEE HES SHEE EH EESS HEE EEEEH FHHEEEHE 


U. 8S. GOVERNMENT ENDORSEMENT. 
Navy DEPARTMENT, Bureau oF STEAM ENGINEERING, 
Wasaineton, D. C.,-Nov..16, 1888. 
I am of the opinion that for the practical instruction of engineers, students and young engi- 


neers, they are of great value, besides containing many points of use to those older in the profession. 
(Signed) G. W. Me.vinie, Engineer in Chief, U. 8. A. 





STEAM BOILER CATECHISM. 


eee eee teeters ns #088 


The most practical, complete and cheapest work on the subject. 


PUMP CATECHISM. 
PRICE... 


One of the most useful manuals for the pump runner and user, containing infor- 
mation that can be had in no other shape or place. 


PREPARING FOR INDICATION. 


COC Oreo ere eereee 8 








Gives complete instruction how to get everything in readiness for indicating an 
engine, and should be in the hands of every engineer. 


ENGINEERS’ HOURLY LOG BOOK. 


50 Cents. 


By the. use of this book the engineer's work will be rendered more intelligent and 
be subject to better supervision, 





eoee ee eeee eeereeee 





Copies of any of the above books will be promptly mailed, POSTAGE PREPAID, 
to any address in the world, on receipt of price. Remit by Express or Post Office Money 
Order, Postal Note, Draft or Registered Letter. 


ADDRESS: 


ELECTRICAL REVIEW, 


13 PARK ROW, New York. 
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+ EDISON + 
ATENTED APPARATUS. 


FOR SALE TO ALL PARTIES IN U. S, 


(Except for use in Gertain Localities already exclusively Licensed, List of which 
will be Furnished upon Application.) 


























SAMPLE PRICES. 
































GENERATOR. MOTOR. RATING. | PRICE TO PURCHASER. 
5 light, YH. P. -250 Kilowatts. $37.84 
10 light, 1“ H. P. .500 “s $58.76 
20 light, 1 EP. 1. “6 $106.83 
45 light, 216 H. P. 2.5 nag $177.02 
90 light, 5 H.P. 5. os 8278.77 
PRICE " —Price 
ARTICLE. ' | Som | Semone ARTICLE. an «| Sone 
orF List. __OFF List. _ 
Standard Keyless Socket, 1 80.297 Porcelain Ceiling Cut-out, 397 80.3575 
Standard Key Socket, 2 80.627 Porcelain Double Pole 10- 
Standard Keyless Recepta- light Switch, - 511 $1.2925 
cle on Porcelain Base, 3 80.275 Pendulum Ampere Meter 
Attaching Plug, se Vv 69 %0.1925 up to 200 Amperes, 377 $12.10 
Two-Wire Branch Cut-out,, 1935 | $0.44 —s Se $41.25 
Sao 30 Lights,  o"™ "| 481 | go.0715 || Ground Detector, - -| 152 | 94.125 


























16 C. P. Lamps (in lots of 25), 44. Cents Each. 






































WRITE 


TO NEAREST DISTRICT OFFICE 
OR ANY ELECTRICAL SUPPLY HOUSE 
OR ELECTRICAL ENCINEERING CONCERN. 








Epison Generac ELectric Company, 


MAIN DISTRICT OFFICES: 


CANADIAN DISTRICT, BANK OF COMMERCE BUILDING, TORONTO, CAN. PACIFIC COAST DISTRICT, EDISON BUILDING, {12 BUSH ST., SAN FRANCISCO, CAL. 
CENTRAL DISTRICT, RIALTO BUILDING, CHICAGO, ILL. | PACIFIC NORTHWEST DISTRICT, FLEISCHNER BUILDING, PORTLAND, ORE. 


EASTERN DISTRICT, EDISON BUILDING, BROAD STREET, NEW YORK. ROCKY MOUNTAIN DISTRICT, MASONIC BUILDING, DENVER, COL. 
NEW ENGLAND DISTRICT, 38 PEARL STREET, BOSTON, MASS. SOUTHERN DISTRICT, COTTON EXCHANGE BUILDING, NEW ORLEANS, LA. 
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FORT WAYNE ELECTRIC COMPANY, 


=< EORT WwiaYyYNE, IND. >= 


MANUFACTURERS OF THE 


Slattery Induetion Systeu 


AND 


Hl Lng 


Distance Ineandescent Lighting 


Tae 


xO00K*K Wood Autumatically Regulating +o66«« 
ARC DYNAMO AND LAMPS. 





Main Office, 


FORT WAYNE, IND. 


A. 
oe 





— " 
i 7 


NEW YORK, - 
PHILADELPHIA, 
PITTSBURGH, PA., 
CHICAGO, 
SAN FRANCISCO, 
DETROIT, MICH., 





FORT WAYNE, - 


WOOD DYNAMO. BROOKLYN, os 








BRANCH OFFICES: 


TORONTO, CANADA, 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES: 


115 Broadway. 

907 Filbert Street. 

533 Wood Street. 

185 Dearborn Street. 

35 New Montgomery Street. 
57 Gratiot Avenue. 

138 King Street. 


INDIANA. 
NEW YORK. 











? 








rE = 


EMPIRE CiTy FLECTRIC ba. 








Telegraph, Telephone # Electric Light 
WIRES AND GABLES. 





HARDTMUTH EMPIRE CARBONS. | 


HARD AND SOFT CORED. 





Mason Primary Batteries. 


HOUSE WORK MATERIAL. 
Wire, Bells, Push-buttons, Flexible Cord, 
Burglar Alarms, Etc., Etc. 


ELECTRIC LICHT MATERIAL. 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Cut-outs, Lamps, — Shade-holders, 
te., Etc 





Batteries, 








ALI: BINDS OF 


ELECTRICAL SUPPLIES 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. 





The “Standard” instruments for Electric Testing. 


__ VOLTMETERS AND AMMETERS FOR 
CENTRAL STATION, LABORATORY # BATTERY WORK. 


WE GUARANTEE OUR INSTRUMENTS CORRECT, AS EACH INSTRUMENT IS 








CAREFULLY CALIBRATED BEFORE LEAVING THE LABORATORY, AND WE FURTHER 
GUARANTEE TO KEEP THEM IN CALIBRATION IF SENT TO US FOR THAT PURPOSE. 


TO SUM IT OP. 


OUR “STANDARD” VOLTMETERS AND AMMETERS FILL THE LONG FELT 
WANT FUR A LINE OF INSTRUMENTS COMBINING ACCURACY, BEAUTY AND, MORE 
ESPECIALLY, REASONABLENESS IN PRICE. 








WE SOLICIT YOUR CORRESPONDENCE. 


A SPECIAL LINE OF YOLTMETERS FOR RAILWAY WORK AT LOW FIGURES. 
PRICES QUOTED ON APPLICATION. 


STANDARD ELECTRIC SUPPLY CO,, 


180 SUMMER STREET, BOSTON, MASS., SOLE AGENTS. 
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The Only Perfect Battery Connection. 


NO CORROSION, ra i | 
NO LOOSENING. : 


NO DEVELOPMENT OF NO TROUBLE OF 
RESISTANCE, ANY KIND. 


Users of batteries are well aware of the faults existing in all Connections in common use, and of the 
endless trouble and expense caused thereby, and will understand and appreciate the value of a connection 
which is free from these faults. 


PLEASE EXAMINE TNE ABOVE GUT, 


AND YOU WILL AT ONCE RECOGNIZE ITS MERITS, WHICH ARE SELF-EVIDENT. 


1 is a washer made of a composition practically non-oxidizable, and which cannot be corroded by the battery salts, A like washer is on the other 
side of the carbon. Through these two washers and the carbon runs a screw made of zinc. 

2 is a zinc nut placed on the screw and turned up tight against the washer 1, to bind the whole tightly to the carbon. 

3 is a connecting strip of flexible metal, not subject to oxidation or corrosion, which is placed upon the zinc screw for the purpose of connecting 
the carbon pole of one cell to the zine of another. 

4 is a zinc washer to prevent the strip 3 from being twisted when the nut § is screwed up. 

5 is a zinc nut to be screwed up tight against the washer 4, to bind the connection, and 


6 is a check nut of zinc to reinforce 5, — 
The screws on both carbon and zinc are of the same size and thread, and the nuts on both are alike and interchangeable. No local action is possi- 


ble between the carbon and the zinc screw, because they do not touch, the electrical contact being made through the non-oxidizable washers. 
The Cylinder, the Gonda and the Axo Cells will, in the future, be furnished with this connection, and it will not be necessary for purchasers to 


provide wires for connecting the cells. 
This connection is patented, and action will be at once commenced against all persons infringing the same. 


THE LECLANCHE BATTERY C0., 149 W. Eighteenth St., NV. Y. 
INSULATED * BARE 


WIRE 


. - Electric Light, 
Electric Power, 
Electric Railroad, 


Telephone, Telegraph 
and House Work. 


E EMPIRE CITY ELECTRIC C0., * 


15 and 17 Dey St., New York. 


— 


0 OXIDATION, 


NO LOCAL ACTION. 














mh 
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 . jem TO CONTRACTORS. 


OrFice or Crry Civi. ENGINEER, } 
InpDIANAPOLIS, InD., Dec. 4, 1890. 
Notice is hereby given that sealed pro; will 
be received by the common council of the city of 
Indianapolis on Monday, Jan. 5, 1891, for lighting 
the city of Indianapolis, ind. 


FOR ELECTRIC LIGHT. 


position to be for 400 lights; for 500 lights; for 

hts; for 700 lights, and tor 900 lighte, all to 
be 2, stan candle-power arc lights, sus- 
pended on mast arms. 

All bids to be made to comply with provisions of 

eneral ordinance No. 41, 1888, of this city, provid- 
ng for the placing of all electric light wires within 
North, South, East and West Sts. to be laid under- 
ground, outside of which boundaries wires may be 
strung on poles. 

The contractor to furnish al) necessary material, 
and do all the work of whatever kind necessary to 
construct, equip and maintain good and substan- 
tial electric installation, complete and ready for 
operation for lighting the city, and when the same 
is completed shail operate the same in its entirety 
for a trial period of sixty (60) days. 

‘ood as the best 


2,000 candle-power lights used in any 
city in the United States. 

At the end of the trial period, if the lights are as 
good as above specified, and should the perform- 
ance of the entire plant prove satisfactory, the 
city will accept the same, and the rental shall date 
from the ning of the trial period. But should 
the performance of the entire plant not be satis- 
factory to said city, the plant will not be accepted, 
and no rent will be paid until said plant is made, 
in its entirety, perfectly satisfactory to said city. 

The equipment must in all respects be of the best 
manufacture and of the latest and most approved 


design. 

Bidders to make their propositions upon the basis 
of an all night lighting schedule, begining one-half 
hour after sunsetand ending one-half hour before 
sunrise ; also on a basis of a five years’ and also on 


MUNICIPALITY OF BOMBAY. 
RLECTRIC LIGHTING. 


NOTICE. 


SEALED TENDERS will be received by the 
Municipat Commissioner for the City of Bombay up 
tolp. m.,on Monday, the 16th day of February, 
1891, for experimental lighting by Electricity of cer- 
tain streets of the City of Bombay for a period of 
two years. 

2. Forms of tender and schedule of conditions and 
a sketch of the portion of the City showing the 
streets to be lighted may, on payment of Five Dol- 
lars, be obtained from CHarRLes HALLETT CLARK, 
Washington Building, No. 1 rr Rooms 209 
and 210, New York, who will, on application, give 
as further information that may be required. 

. Tenders must be accompanied by a deposit of 
Ru One thousand in cash (not to r interest) 
or in Public Securities for that amount, to be paid 
to the Chief Accountant of the Municipality of 
Bombay, which will be forfeited to the Corporation 
in case of refusal to sign the Contract embodying 
the conditions mentioned in the Schedule above 
referred to. 

4. A further payment to make the total deposit 
equivalent to 5 per cent on the contract amount will 
have to be made by the Tenderer, whose tender 
may be accepted before signing the Contract. 

5. The Municipal Commissioner does not bind 
himself to accept the lowest or any tender. 

By order of the Municipal Commissioner, 

RIENZI WALTON, 
Executive Engineer, Municipality. 
EXECUTIVE ENGINEER'S OFFICE, 
MBAY MUNICIPALITY, 
Bomsay, 13th October, 1890. 





aten years’ contract. Lights to be | d under 
the direction of the committee on public light of 
the common council, and board of aldermen and 
the city civil en; 

The plant wil 
operating and sustaining circuits u 
operate arc lights 2,000 standard candle- 

Not more 50 lamps to be ligh 
circuit. 

The mean photometric candle-power of the lights, 
measured at an angle of 45 degrees from a horizontal, 
shall be as great as that shown by the best standard 
jm candle-power arc light now in usein the United 

tat 


es. 

All intermediate points shall be straight, live 
white cedar, shaved, not less than six inches in 
diameter at the and shall not be less than 30 
(30) — in length, to be set five (5) feet in the 

round. 

° All poles, including cross arms, pins and brack- 
ets to be painted two coats of good paint of such 
color as the city engineer may designate. 

All poles to be set plumb, true to line, and guyed 
whenever direction changes or otherwise necessary. 

Poles to be set not more than 140 feet apart in any 
case, and estimated at therate of 40 poles per mile. 

All wires must be thoroughly insulated with some 
good material not easily abi and impervious to 
moisture, and the insulation to be guaranteed water 
and weather-proof for three years. All joints to be 
soldered, and covered with at least five layers of 
Kerite tape, or some other non-conducting material 
equally as good. 

When the direction charges an insulated loop 
guard shall be attached to the pole to hold the wire, 
in case of breaking of pin or brackets. Wires must, 
in all cases, clear the ground at least 25 five feet 
and must be kept clear of contact with any ad- 
jacent lines or wires. Insulation from grounding 
from outside contacts must be perfect. 

All wiring and other work shall, in addition to 
the above, be done according to the rules and reg- 
ulations of the “National Board of Underwriters.” 

The contractor will be required to enter intoa 
written contract agreeing to perform the whole 
work according to the true intent of the above 
specifications, and shall state the time within which 
he will do the whole of said work and have the 
plant in operation; said time shall not exceed six 
months after the date of signing the contract. 

The contractor shall be required to furnish a 
bond with satisfactory sureties protecting the city 
from liability on account of infringements of 
patents or otherwise, and also from all damages 
and costs of suits that may arise on account of con- 
struction, maintenance, rental, use, or ownership 
by the city, and guaranteeing the full and faithful 
ne with all the terms of this contract with 
the city. 

All work to be done under the direction and su- 
pervision of the city civil engineer, and any points 
omitted in the above specifications shall be subject 
to directions given by him from time to time dur- 
ing the progress of the work. 

The contractor will be required to accompany his 
bid with a certified check for five thousand dollars 
($5,000), payable to the mayor of said city of In- 
dianapolis, Indiana, for said city, and the amount 
thereof shall be retained by said city of Indianapo- 
lis, as liquidated damages in the event of his failing 
to enter into a contract, and file proper bond within 
ten (10) days from date of award of contract, and 
to be returned to said contractor upon his filing a 
good and sufficient bond within such time for the 
faithful performance of the contract. The con- 
tractor to erect the plant as above, furnishing all 
the necessary ee and doing all the work of 
constructing and operating and maintaining the 
same, and to furnish lights as above specified for a 
given sum per light per annum. 

The rental to be paid monthly. 

The city shall be ited the option of purchas- 
ing at the a of the contract period, the 
entire plant of any contracting company, at a price 
that shall be fixed by a board consisting of five 
members, two to be selected by each of the con- 
tracting parties, and the fifth to be selected by 
said four members so selected by said contracting 
parties. The city shall _ to said contracting 
company six months’ notice, immediately prior to 
the —— of auy such contract, of the city’s 
intention to purchase the plant. 

The common council and board of aldermen re- 
serve the right to reject any and all bids. 


FOR GAS LIGHTS. 


For bids to furnish gas lights as follows: Five 
hundred lights, 1,000 lights, 2,000 lights, 3,000 lights, 


4,000 lights. 
FOR VAPOR LIGHTS. 

For vapor hoy as follows: Three hundred lights, 
400 lights and 500 lights. 

Bidders for furnishing gas or vapor lights, or 
both, to bid on a basis of one, two and three years 
contracts, and shall each submit with their bids cer- 
tified checks for $2,000, guaranteeing faithful com- 
pliance of their contracts. All bidders for electric 
gas or vapor lights shall bid on a basis of an all 
night lighting schedule, and for the lighting, clean- 
ing and repairing of their respective lights. All 

ditional lights to be provided at the contract 


eer. 
consist of an equipment capable of 
m which to 
wer each. 
by any one 


rice. The city reserves the right to reject any and 
ai bids. id “e : : 


A. P. SHAWVER, 
City Civil Engineer, 








F. Z. MAGUIRE, 


ELECTRICAL SECURITIES, ETC., 
18 WALL STREET, 
NEW YORK. 


ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 


Norway lron Frame 


ELECTRIC BELL 


IS THE 


CHEAPEST AND BEST. 


Send for Illustrated Circular of 
Bells and 


Other Electrical Goods. 


J. ELLIOTT SHAW & CO., 
632 ARCH ST., PHILA. 





















Five books in one. Worth 
its weight in gold to every 
mechanic. The very latest in- 
formation for 20 different 
trades. This wonderful book 
contains 575 pages absolutely 
teeming with rules, tables, se- 
cret processes, and new infor. 
mation that cannot be had 
elsewhere for less than $25.00. 
The Modern Steam Engine— 
How to Read an Indicator— 
The Westinghouse Air Brake 
—Blacksmith’s and Machinist’s 
Tools—Practical Mathematics 
Simplified—Tin and Sheet Iron 
Worker’s_ Manual—Carpenter’s 
Manual—Points for Painters— 
Magnetism and_ Electricity— 

ow to Get a Patent—A Me. 

. Everything fully explained in 
one handsome volume and guaranteed to be abso- 
lutely correct. Send $1.00 for a copy bound in silk 
cloth, or $1.50 for Morocco binding. With each copy 
of the book we give free a complete working chart 
for setting gear teeth. The regular price of this 
chart is $1.0. AGENTS ANTE Write for 
terms. LAIRD & LEE, Publishers, 203 Jack- 
son Street, Chicago, Ill. 
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> 


RICEI5| 


Especially for Crenet, Med- 
ical and Bichromate Plunge 
Batteries. 

Box Making | Pint Solution, 
Price, 15 cents, Post-Paid. 

LIBERAL DISCOUNT TO THE TRADE. 


BUBIER MANUFACTURING C0., 


LYNN, MASS. 








“FLECTRIEITY 
DAILY LIFE” 


A POPULAR AGGOUNT 


—— OF THE —— 


APPLICATIONS or ELECTRICITY 
TO EVERY DAY USES. 


























TASTEFULLY BOUND 


HANDSOMELY ILLUSTRATED. 


x OK 





cS 











A HANDSOME HOLIDAY CIFT 
BOOK for the Electrical Fraternity to pre- 
sent to their friends orto buy for themselves. 











PRICE, $3.00. 











Address, 


ELECTRICAL REVIEW PUBLISHING CO, 


13 Park Row. New York. 
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Messrs. Otis Brothers & Co., 38 Park Row, 
New York, the leading passenger and freight 
elevator builders of the world, have recently 
produced an elevator which, from its very 
simplicity and ease of management, seems 
already destined to surpass all previous systems 
used by the Otis Company. 

We refer to the new Electric Elevator. 

The special features of the new elevator are : 
No engineer required, the power being taken 
from the street, unless parties prefer putting 
in their own plant, consequently no fires nor 
boilers to be looked after, with the usual 
accumulations of dirt therefrom. Economical 
in running expenses, as electricity is only used 
when the elevator is in operation and then only 
in proportion to the load, and special adapta- 
bility to private residences, clubs, hospitals, 
office buildings and stores. 

If any of our readers are contemplating 
improvements in their stores, including ele- 
vators, the Otis Electric Elevator should re- 
ceive every consideration for the very reasons 
alluded to. : 

Write for catalogue, which will be furnished 
on application, 
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————- THE NEw —— 


EDISON-MALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


EDISON-LALANDE BATTERIES IN THE WESTERN UNION 
BUILDING. 














The 
of them The recent fire in the Western Union Building in this city, ae 


d ex. 


our readers are aware, completely wiped out the battery 


, etc. plant, including both mains and locals. Recognizing the 
sances tO value of the Edison-Lalande Battery, especially for local work and 
‘and tena- its superiority over the ordinary blue-stone cell for this purpose, 
also 8€€2 the Western Union Company late on Reteeieg afternoon, the day 

it has been after the fire, ordered twenty cells from the Edison Manufacturing 
Sin tins, ete. (Co, It was too late to get anything expressed .that day, but with 
his characteristic energy, Mr. James F. Kelly, general agent of 

the company, had the cells brought on from the factory by 

seapiaa wagon, accompanied by Mr. Gladstone, superintendent of the 
yave sold to factory, who set them up in the Western Union Building that 

i same night. ‘ ’ 

ree Oe the following day 50 more were delivered and since then 
t their about 280 cells have been set up. These have replaced over 1600 cells 
ie the of ordinary blue-stone battery, which would have been necessary. 


y 
: 


ABB _pgtteangycanonscen LAMP 
' wond 1914 Oliveke” 


The rapidity with-which Edison-Lalande battery can be set 
up. and its immediate readiness for maximum work were thus 
brought out with great prominence on this occasion, and the 

ptness of the Edison Manufacturing Company in meeting the 
emand made upon them was no doubt appreciated by the 
‘Western Union authorities. 
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Edison Manufacturing Company, 
JAMES F. KELLY, General Sales Agent, 19 DEY STREET, NEW YORK. 
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Shultz Belting Company, 


UFACTURERS 


SHULT2 PATENT FULLED LEATHER BELTING AND LACE LEATHER | 


| 
} 


Office —_ oo Cor. — and Barton Sts., St. Louis, Mo. 
Our of leather tanned o: surface only; the interior 3 is ar 2 o, ané | 
strength of the a ide) fpnot tanned but rawhide fuled and softened by eur patent rosea rocess. Belting 
more transmi' more er than any ot er, ani 8 0! 
ELECTRO L BELT ‘Agents in all cities. Send for trial belt. only peed | 










RECULATION- ‘DURABILITY: “22 = = 
rate SIMPLICITY -SELF CONTAINED: 











AN IMPROVEMENT ON THE 
PRESENT METHOD OF ROUGH PLASTERING. 
Manufactured in any length slabs from 1-2 to 6 
inches thick. Plastering done in one-tenth the 
time of old way, winter or summer. No waiting 


M AC K 7 for walls to dry out. No dirt, as in case of plas- 


terer’s mortar. Less weight, less conductivity of cold or heat. Can be used for deaf- 
ening, back-plastering, non-conducting or isolating partitions, furring, floors, roofs, etc, 
FIR -PROOF, EASILY TRANSPORTABLE. 


EASTERN PLASTER BOARD CO., 52 Broad St.. New York. 
Wweitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrishurg Car Manufacturing Co. 
HBARRISB 


9 PAL 








IDOE AUTOMATIC ENGINE, PORTABLE & TRACTION ENCINES. 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New York Office, Messrs. W. R. Fleming & Co., 174 Fulton Street. 


New England Office, Messrs. John Post, Jr., & Co., 70 Kilby St., Boston, 
Baltimore Office, Messrs. Thomas K, Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE. MESSRS. ENGLISH. MORSE & CO., KANSAS CITY. MO. 





OUR LINE OF UNIVERSAL MILLING MACHINES. 
a_i = 


pe MORSE & CO., ‘cue Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul | eS 


ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


THE WALKER ELECTRIC CO., 


MANUFACTURERS OF THE 


WALKER ELcCTRIC METER, 


THE ONLY RELIABLE METER IN THE MAREET, 


50 BROADWAY, 
EDWIN SCOTT, President, NEW YORK, U. S. A. | 


POND ENGINEERING CoO., 


LEWIS G. TEWKSBURY, Sec’y and Treas. 
ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed | 
with special reference to the Hicnest Erriciency. 


Our Extended Experience Enables us to Guarantee Satisfaction, Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. 


CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 





| 
| 
| 


| 


| 











No No. 1. No. 2. No. 3. No. 4. 
Universal Miller. Universal Miller. Universal Miller. Universal Miller. Universal Miller. 


'THE CARVIN MACHINE COMPANY, 


Manufacturers of, and Dealers in, all kinds of 


MACHINERY «2 MACHINE TOOLS. 


Cniversal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 
Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &¢. 


Plants for Manufacturers of Sewing Machines & Electrical Qoods. 
GEAR-CUTTING AND MULLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application. ] NEW YORK. 








Ti HEINE SAFETY BOILER CO. 


PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 








No contracted cpenings to drum, but full area of tubes carried out, thus assuring free 
| circulation and dry steam. Adapted for all kinds of water and fuel. Manufactured both 
in the East and West. Send for Illustrated Catalogue. 


107 Bank of Commerce Building, St. Louis, —~ 


—OR TO— 


Heine Safety Boiler Co.....82 Madison St., Chicago, is 
Risdon tron Works......... .San Fra —— 4 Cal. 
Stearns, Roger & _ SE '3 Duff Block. Denver, Col. 
R. M. Huston.. ...Room 169,45 Broadway, New York 
Jos. K. Rugg & Co.. 107 West Second St., Cihinnatl 0. 
yes Zile, MacCormack & Co any, N. Y. 

. Metesser....... 34 St. Charles St., New Sais, La. 
r C. Gooch 448 West Main Street, Louisville, Ky. 
English, Morse & Co. 1221 Union Ave., Kansas City, Mo. 
Seeger & Guernsey Co........... Cit ty of Mexico, Mexico. 
Jas. H. Harris........ 82 Madison Street, Chicago, His. 


AGENTS. 








15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 





GENUIN 
UFACT 


E 
'PHOSPHOR- Lae) 42 
INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A 
ORICINAL MANUFACTURERS OF PHOSPH 
BRONZE IN THE UNI A STATES = 01 


Z U.S.PATEN 


c MARKS 


R - 


oy 
CW i 








oq JULIEN STORAGE BATTERIES bb 


URED BY 


MANUFACT 


The Consolidated Electric Storage Company, 


Exclusive Licensee of the Brush an 


FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. 


d Julien Storage Battery Patents. 


FOR BATTERIES, ADDRESS THE COMPANY, 


926 Drexel Building, Philadelphia, Pa. 
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TNE PERKINS ELEGTRIG SWITGN MFG. GO. 


Office, 314 Pearl St. HARTFORD, CONN. Factory, 302 Asylum St. 


MANUFACTURERS OF 


++ THE PERKINS INCANDESCENT SWITCHES. ‘& 

; Made with Porcelain Bases only. 

No. (. Capacity up to 10 Amperes, Single Pole. 

No. 2. “15 - Double Pole. 

No. 3. 6é 6é sé 30 6é 
a 
5 








No. \ 6é 6é ti 40 6é 6é éé 
No. 5. 





4é 6é 4é 75 4é éé 66 tr 
No. 6. 7 “ “100 as , preparation. 
Rated with continuous current; with alternating current their capacity is increased 50 per cent. 
All parts made to gauge and interchangeable. Every Switch Guaranteed. Correspondence Solicited. 








THE NATIONAL CARBON CQO 
CLEVHLAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 


DUST PROOF BELLS. BROWNLEE & CO.., 


en & HALL, CEDAR POLES 


For Electric Purposes. 


Se THE LARGEST STOCK AND QUICKEST SHIPMENTS. 








& STANLEY, 








32 @ 34 Frankfort Street, New York. | cieciric hulmaye and Electric Lighting! aleo Manufacturers of Cross- 


Arms and Pins. 


JOHN STEPHENSON COMPANY 


GmIMITED, 


s+ NEW+YORK., © 
Street Cars 


FOR 


Blectric Motors. 
<S. ae C.” ELECTRIC MoTorRs. 


FAN OUTFITS. 


Electric Blowers for §hip Ventilation. 
MOTORS = HOISTS = MINING TRAMWAYS. 


= Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 


ian 8 eben eee 
° a 
OVER 10,000 MOTORS IN ACTUAL OPERATION. Chicago Phenix Bullding, 


“C. & C.” ELECTRIC ¢ MOTOR COMPANY, 


4202 & 4204 Greenwich Street, NWew Work. 


























The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 

















One-eighth horse-power to 50 horse= 24s 
power in stock. 














viii _ ELECTRICAL REVIEW December 20, 1880 








Thomson Recording Watt-Meter. 


SIMPLE IN DESIGN AND CONSTRUCTION. 


HAS NO HAS NOTHING 



















a. — 
Soa rg 








ust TTA, SR 
LOW SPEED » CONS 


Accurate on one |,amp or Full Load. High &fficiency. 


ADAPTED FOR CONTINUOUS OR ALTERNATING CURRENTS. 
CAN BE USED ON ANY SYSTEM. 


For Lighting Installations, 10, 25, 50,100 and 150 Ampere Capacity, for 


50, 75 and 100 Volt Circuits. 
For Motor Installations, 25, 50, 100 and 150 Ampere Capacity, for 250 and 


500 Volt Circuits. 



































Send For Illustrated Pamphlet to the 


THOMSON-HOUSTON ELECTRIC COMPANY, 


620 Atlantic Avenue, Boston, Mass, 148 Michigan Avenue, Chicago, Ill. . 
Wall and Loyd Streets, Atlanta, Ga. 405 Sibley Street, St. Paul, Minn. 
115 Broadway, New York City. 215 West Fourth Street, Cincinnati, O. 
15 First Street, San Francisco, Cal. 1110 Noble Street, Philadelphia, Pa. 
266 First Street, Portland, Ore. 1333 F Street, Washington, D. C. 


831 New York Life Building, Kansas City, Mo. 
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The Goodyear Hard Rubber Co. 
The India feubber. Comb Co. 


HsSTABLISHED 1851.) 




















ARE the Oldest Manufacturers of HARD RUBBER GOODS in the World, being the owners 
and sole manufacturers under the patents of Chas. Goodyear, during their existence. An experi- 
ence of almost forty years in the fabrication of-Hard Rubber, together with unequalled facilities, 
their works being the largest of the kind in the world, enables them to produce goods of any 
desired quality, shape or compound, according to the demands of the trade. 

THEY MAKE A SPECIALTY OF ARTICLES FOR ELECTRICAL PURPOSES and having 
manufactured an infinite variety of such goods, are thoroughly equipped for the execution of all 
orders, particular attention being given to those requiring CREAT EXACTITUDE, HICH FINISH 
and SUPERIOR QUALITY, for which they have a world-wide reputation. 


THEIR STORAGE BATTERY CELLS ARE THE STANDARD. 
CORRESPONDENCE SOLICITED. ESTIMATES CAREFULLY MADE. 


ADDRESS, 


The Goodyear Hard Rubber Go, —-°8— The India Rubber Comh Co., 


9, 11 and 13 MERCER STREET. NEW YORK. 
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LONG DISTANCE TRANSMISSION 


Water-Powers made Profitable. « Steam Plants Superseded. 























240 horse-power furnished at a point seven miles from Generator 
over a circuit of No. 0, B. & S. Wire, loss 15 per cent. 
Send us data and we will furnish full estimates of 


Electrical Apparatus. 
WESTINGHOUSE ELECTRIC # MANUFACTURING 60., 


Pittsburgh, Pa., DUD. S. A. 
BOSTON, NEW YORK, CHICAGO, ST. LOUIS, SAN FRANCISCO, CHARLOTTE, N. C. 
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—~~= GENUINE TELEPHONES FOR EXPORT. =~ 





MAGNETO 


CALL BEL 


THE TROPICAL AMERICAN TELEPHONE COMPANY, 


Sole Authorized Exporters to South America, Central America and West Indies. 








AMERICAN BELL TELEPHONES, BLAKE TRANSMITTERS AND MAGNETOS. 
TROPICAL AMERICAN TELEPHONE SETS AND SWITCHBOARDS OF ALL SIZES. 
A NEW: TELEPHONE SET FOR EXPORT, JUST OUT, PRICE, ${5.00. 


Old Switchboards and Magneto Gall Bells Exchanged for New. 








PATENTED TELEPHONIC APPARATUS AND SUPPLIES OF ALL SORTS AT LOWEST PRIOES. 
Send for New Catalogue, Price List and Pamphlet to 


NEW YORK OFFICE, 18 CORTLANDT STREET, or BOSTON OFFICE, 95 MILK STREET 




















AISLER SYSTEM LONG DISTANCE SERIES INCANDESCENT ELECTRIC LIGHTING 





Awarded the Highest Distinction, a Cold Medal, at the Paris Exposition, 1889. 





UOUNEBQUALILED F'OF. DISTRIBUTION OVER WIDE AREAS. 









Ly Series. Lamps, 


SEND FOR CIRCULARS. 


Specially adapted for Street, Commercial and General Illumina- 
tion from Central Stations. 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest and Most Efficient. 
10 to 100 Candle Power. 
Blackening. Dynamo Self-Contained and Automatic. 


Plant may be located where Power can 


Strictly 
Long Life without 





CORRESPONDENCE SOLICITED. 





HEISLER ELECTRIC LIGHT Co., Drexel Building, PHILA., PA. 





THE E.S. GREELEY & CoO., 


Nos. 5 & 7 Dey St., New York 
Manufacturers and Importers of and Dealers ia 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cat Onis & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 
Silk & Cotton Covered <‘lexible Conducting Cord 
of various sizes for Incandescent Lighting, - 


Spikes, Pole Steps, Lag Screws, Drive Serewa, 
Turn Ruckles. Fta 


FIELD ENGINEERING COMPANY, 
CONSULTING AND CONTRACTING ENGINEERS. 


COMPLETE EQUIPMENT OF ELECTRIC STREET RAILWAYS, 
DESIGNING AND CONSTRUCTION OF STATIONS, STEAM AND POWER PLANTS 














CORRESPONDENCE SOLICITED. 





15 Cortlandt St., Newv York. 


iL. L’s 


DOUBLE-POLE CONVERTER SWITCH 


Opens both Poles of Primary Circuit, 


THEREBY AVOIDING ALL DANGER 


WHILE WORKING ON THE 





Converter or on the Secondary Cireuit. 


W. S. NILL,| ¢ 


188 OLIVER ST., BOSTON, MASS. 











ON BIECTRICAL SUBIEOTS 
Will be mailed to any address, on receipt of 


postage Address, 
ELECTRICAL REVIEW PUB. SOmPany, 


BOOKS 18 Park Row. New York. P. 0. Box, 3 


NEW ENGLAND BUTT CoO., 


PROVIDENCE, R. I., U.S. A., 

















MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


) TELEGRAPH, 
h, _- TELEPHONE 


AND 


¥ Electric Light Wire, 


LARGE SINGLE AND DOUBLE 


BRAIDERS 


FOR COVERING CABLES, 


Single, Double and Triple 
WINDERS, 
Horizontal and Upright 


ee Taping Machines, 
Cabling Machines, 
~. Measuring Machines, 
___Stranding Machines, 
Rte., Ete. 


FINE! CASTINGS A SPECIALTY. 
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THE NOLTZER~GABOT ELEGTRIG COMPANY 


MANUFACTURERS OF 


At Kinps o— ELECTRICAL SUPPLIES, 


OFFICE: 
111 ARCH STREET, BOSTON. 


I 


BROOKLINE, 


FACTORY: 
MASS. 








THE “WwaARD” ARC LAMP 


Incandescent Circuits—Continuous Current. 


These Lamps are wound to pass 6, 8 or.10 amperes of current, and when burning two in series on circuits 
of 100 to 125 volts, GIVE A CLEAR, STEADY LIGHT. We guarantee them. State system and voltage. 





ELECTRIC CONSTRUCTION AND SUPPLY CO., 


18 CORTLANDT STREET, 


NEW YORK. 








NEHW EHLECTRICAL BOOKS. 





PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
Ww. PERREN MAYCOCE. 
TOGETHER WITH 


The Rules and Regulations to be observed 
in Electrical Installation Work. 


PRICE, - ad - 60 CENTS. 





PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 
Everyday Electrical Matters, 


INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 


A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 


PRICE, - > - 75 CENTS, 








EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRACTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DETAIL 
AND EXPLAINS EXPERIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 


PRICE, - . * - $4 00. 





MODERN VIEWS 


oF 


ELECTRICITY. 


BY 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 


PRICE, - . > - $2 00. 





Copies of any of the above works sent, postage prepaid, on receipt of price. 


EBLECTRICAL REWViIEWvvV, 
13 PARK ROW, NEW YORK. 


P. O. Box 3329. 





Electric Light Fitting. 





I Hand-book for Working Electrical Engineers, 
EMBODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 





By JOHN W. URQUHART. 





Chapter I. Central Station Work. 
Localizing Dynamo Faults, and Observations Respect- 


Chapter II. 
ing Accumulators. 


Chapter III. Switchboard and Testing Work. 
Are Light Wiring and Fitting. 


Chapter IV. 


Chapter V. Wiring for Incandescent Lamps. 
Chapter VI. Incandescent Lighting of Ships. 


Chapter VII. Miscellaneous Information. 





226 PAGES, NUMEROUS ILLUSTRATIONS. 


#2.00. 


Price, 
SENT TO ANY ADDRESS 


ON RECEIPT OF FRICE. 





ELECTRICAL REVIEW, 
13 Park Row, 


P, 0. Box 3329. 





NEW YORK 


PRACTICAL WORKS. 


BY ROBERT CRIMSHAW, M.E. 


STEAM ENGINE, STEAM BOILER, PUMPS, ETC. 





STEAM ENGINE CATECHISM. 


U. S. GOVERNMENT ENDORSEMENT. 
Navy DreparRTMENT, Burgav or STEAM Syne, 


Wasaineron, D. C., Nov. 16, 1888. 


I am of the opinion that for the practical instruction of engineers, students and young engi- 
neers, they are of great value, besides Td many —_ of use to those older in the 39% 
8. A 


(Signed 


MELVILLE, Engineer in Chief, U. 





STEAM BOILER CATECHISM. 


The most practical, complete and cheapest work on the subject. 





PUMP CATECHISM. 


One of the most useful manuals for the pump runner and user, containing infor- 
mation that can be had in no other shape or place. 





PREPARING FOR INDICATION. 


Gives complete instruction how to get everything in readiness for indicating an 
engine, and should be in the hands of every engineer. 





ENGINEERS’ HOURLY LOG BOOK. 


By the use of this book the engineer’s work will be rendered more intelligent and 


be subject to better supervision. 





Copies of any of the above books will be promptly mailed; POSTAGE PREPAID, 
to any address in the world, on receipt of price. Remit by ens or Post Office Money 
Order, Postal Note, Draft or Registered Letter. 


ADDRESS: 


ELEGTRIGAL REVIEW, 


13 PARK ROW, New "York. 
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- EROSEY ELECTRIC COMPANY. | 


PRINCIPAL OFFICE, ~ 


87 & 89 SOUTH FIFTH AVENUE, NEW YORK, far ummm 


-OROSBY ORY BATTERES 

















FOR OPEN CIRCUIT WORK. 


ELECTRO-MOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 15 AMPERES. 


RECTANGULAR, CYLINDRICAL, TELEPHONE. 


MADE IN ALL SHAPES AND SIZES. 


RECUPERATE OFTENER AND QUICKER THAN ANY OTHER, 


NEAT, = — CLEAN. — EFFECTIVE. — SIMPLE. — COMPACT. — PORTABLE. 











IT IS THE BEST ON THE MARKET. IT IS NOT AFFECTED BY TEMPERATURE. 
IT HAS MORE ADVANTAGES THAN ANY. IT IS NOT DESTROYED BY SHORT CIRCUIT. 
IT 1S SOLD SEMI—CHARGED. IT IS THE MOST RELIABLE. 
IT DOES NOT DIE ON THE SHELF. IT PERFORMS THE MOST WORK. 


FOR TELEPHONES, ANNUNCIATORS, GAS LIGHTING, HOUSEWORE, MEDICAL PURPOSES. 








PATENTED, JULY 2, 1889. 


THE HUSSEY 


The Only Blue Stone Battery that can 


BLUE STONE. 


Can be completely recharged without 


. , dismounting. 
be used for open circuit work. ad 


No Deposit of Copper on Zinc. 


No Consumption of Blue Stone when 
Gives 10 Times the Current of Any. 


not in use. , 
For Running Motors. 


For All Uses. 


THIS IMPROVEMENT CAN BE AP- 
PLIED TO ALL FORMS OF BLUE 
STONE JARS AT PRESENT IN USE. 


THE DUPLEX. | THE ECLIPSE. 


Its two cells occupy only the space of one, | Intended for Close Circuit Work. 
thereby giving a voltage in the space of one | Will Not Polarize. 
cell, equal to that obtained by any other two | Pure Water only Necessary to Charge It. 


| 
cells requiring double the space. | The Simprest pape titi Aevagel the World. 


For Charging Storage Batteries, Run- 
aing Sewing Machines, Small Incandes- 
cent Lamps, Fans, Dental Machines, 


Telegraphing. 














For Housework, | No Fumes. 
Bells, No Odor. 
Burglar Alarms, For Small Motors. 
Etc. | Small Lamps. 


No Climbing Salts. For Doctors’ and 
Always Clean. | Dentists’ Use. 
Recuperates Quickly. | induction Coils, Etc., 
Large Zinc Surface. and all purposes 
Is rapidly taking the where a Constant. | 
place of all other | ' Currentis required f @ 
Open Circuit Liq- for continuous or 
uid Batteries. intermittent work. 




















